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PREFACE TO THE FIRST EDITION. 

(Anatomy only.) 

Ib a IiMnier'i point of Tiew Solontiflo faoit m&j, the Aatbor thinks, be diTided into thoee whldk 
u« dAil/ met with bj the Stndent^ and whioh soon beoome familiar to him, and thoie whioh ara 
learned with ooneiderable pains and afierwardi eaiil/ forgotten, and whioh require to be oonitantlj 
recalled to the mind. ^ 

The Author hae endearonred to deal with the latter olaie of faott onlj. What erery one xnowi^ 
WHO haa at all itndied Hedidne, he hae pnrpoeelj left cat. Greater oondenaation le thni obtained. * 
To the noB*niedieal reader the Tablets may appear disoonneoted, and the descriptions thej contain 
(if descriptions th^ may be called) may seem dry and naked. The Anther belieres that the StaJeat 
will easily supply Uie UnkS| and gire life and shape to the skeleton sketoheSi 



This book is intended neither for the idle, nor for absolute besr^nners. The idle will find that II 
contains more details than they will care to master, and that its breyity demands more mental appll* 
eation than would be agreeable to any one^ whose mina has not been tridned to dose study. 

Beginners, howerer, who mean to work, may, aftor attending a lecture, or reading up In one of 
the Standard Authors a region th^ haTe Just been dissecting, adrantageously refise the subjoct la 
the Tablets I ahd these partial rcTidons will be found to fix the main points in the mind, and to 
fadlitale the more important reridonal effort, which, eren the first year's student is usually called 
upon to make^ whenerer his lecturer has finished describing a part, or he himself has finished dis« 
■eotlBgona. 

The more or less adranoed Students, who are doing, or hare doue^ their work honestly and con* 
sdentionsly, are the ones the Author has had mainly in Tiew. 



16, WOBUXM PULOB, BUiSBLL SqUAU, 



PREFACE TO THE SECOND EDITION (1878). 



(Anatomy and PhTdology.) 



In the preieni Edition, onlj those pageeh&re been recast, whiob were ooniiderabi/ oat of dftte; the 
cihem, when requiring alteration, hare simplj been tnpplemented by an Appendix^ whioh has been 
incorporated with the work, as far, at least, as conld well be done withULC lAf&iVing considerable 
1xK>k*binder^s labour. The pages of this Appendix hare been marked 8^, $>, 12^, 12*, 12<', etc., in oorre« 
■pondenoe with the pages thej are intended to sapplement or correct; and its headings hare been 
miuUrHfud red^ to call attention to the new matter. 



A fresh Appendix coHtaining new discoveries of imporiaru e will be published erery two or three jears. And 
•▼ery snoceeding Appendix will be issnea Dootx separately and incorporated with the work. 

The present Appendix to the Anatomy refers to the Viscera, h to the Organs of the Senses. It 
has been inserted after pages 290, h 360. Dr. Gowors' new description of the Gray Matter of the Cerebellnm, 
and the views of Lookhart Clarke, Stilling, and others on the cranial nerres, etc., will also be found on 
pages 213, 230, h 260, of the text. Descriptions of the Thymus h Thyroid Bodies and Suprarenal Cap- 
sules have been added j also a careful descriptioD of the Teeth. 

In the Physiology, now matter is more abundant : The Appendix numbers forty pages. Twelre 
supplement Circulation ; four. Respiration ; eight. Digestion ; four, the (General Derelopment of the 
Smbryo; eight, the DeTclopment of the Organs ; and four are included under the heading'* Addenda." 
- The two aspects of Physiology, the old h the new, are thus, to a certain extent, placed side by side. 
The latter parts of the work,— Norrous System, the Senses, and the greater part of Bmbryology, — ^baring 
been re-written rery recently, are not, for the present, supplemented. 

The Embryology will be found fairly complete & up to date. Both the older h the more modem views 
have been presented with respect to the Pharynx, QSsophagus, & Bespiratory Tract, and with respect to 
the questions arising out of the disputed homologies of the Genital Ducts. A few divisions have been 
introduced into the study of some of the subjects. 

The History of the development of the Bones h Teeth concludes the volume ; - the former subject 
being divided into two parts. Skeletal Matrix^ and Ossification of the Individual Bones. 

The diograms representing the development of the veins are after those of Dr. Dalton of New York, 
who has treated the subject most skilfully h completely .* They have been engraved by Hr. W. Gibbs of 
Tleet Street. 

Histology h chemical physiology will be treated in a separate volume. 

ANATOMY h PHYSIOLOG Y COMPLETE - By this phrase it is simply meant that all the subjects 
have been treated, whioh appeared susceptible ot being treated advantageously in the Tabular form : - **Ina 
Leamef's point of view. Scientific faets may be diinded into those which are daily nut with by the Student, and which 
soon become familiar to him, and those which are learned with considerable pains ^ afterwards easUy forgotten^ 
and which require to be constantly recalled to the mind. The Author has endeavoured to deal with the LAim 
Class oi Facts Oiclt." (Y. Preface to the First Edition). 

• J. C. Daltoh - Treatise of Human Physiology, Philadelphia^ IdTli & 76. 



TABLE OF 



ThB Bones - The Teiiebr89, 8. The three gpronps of rertebree, 4 ^he three groupi oompared 
■eriatim, 5. The Peoaliar TertebrsB, 6. The Atlas A aziB, 7. The saomm, 8. The oooojx, 9. The 
spine in general, 10. The pelvis, 11. The ribs, 12. The peonliar ribs, 13. The oostal oarttlajces, 14. 
The stemnm, 15. The thorax in general, 16. The frontal bone, 17. The parietal bone, 18. The 
oocipital bone, 19. The temporal bone, 20 A 21. The sphenoid bone, 21^ The ethmoid bone, 23. 
The inner surface of the base of the sknll, 24 & 25. The palate bone, 26. The iz^erior maxillary 
bone 27. The superior maxillary bone, 28 & 29. The small bones of the faoe, 30. The orbit» 
81. The nasal fosses, 32. The lateral region of the sknU, 33. The ander surface of the base of 
the sknll, 34 & 35. The scapula^ 36 A 37. The clavicle, 38. The hamems, 39. The radios, 40. 
The nlna, 41. The bones of the carpns, 42 to 44. The metacarpal bones, 45. The innominate 
bone, 46 to 49. The femnr, 50. The tibia^ 51. The fibola, 52 A 53. The bones of the tarsus, 
54 & 55. The metatanral bones, 56. The patella, 57. The hyoid bone, 58. 

The Muscles attached to each Bone - The muscles attached to the bones of the sknU, 60. The 
muscles attached to the bones of the face, 61. The muscles attached to the hyoid bone, 62. 
The mnsdes attached to the bones of the thorax, 63. The mnscles attached to the spine, 64 & 
65. The muscles attached to the bones of the upper limb, 66 to 69. The muscles attached to 
the bones of the lower limb, 70 to 73. 

The Joints and Ligaments - The classification of joints, 76. The Temporo-MaxillaTy articulation, 
77. The articulations of the Tertebrsd, 78. The articulations of the cranium with the spine, 79. 
The articulations of the ribs, 80. The articniations of the pelvis, 81. The stemo-claTicular 
articulation, 82. The acromio-claTicular articulation, 83. The shoulder-joint, 84. The elbow- 
joint, 85. The radio-ulnar articulations, 86. The wrist- joint, 87. The articulations of the 
hand, 88. The fasciad & synovial membranes of the hand & wrist, 89. The hip-joint, 90. 
The knee-joint, 91 to 95. The tibio-fibular articulations, 96. The ankle-joint^ 97. The arti. 
culations of the foot, 98. The fasoiad & synovial membranes of the tarsus, 99. 

The Muscles - The muscles of the face, 103 to 106. The elevator muscles of the lower jaw, 107. 
The muscles of the neck, 108 A 109. The muscles of the npper limb, 110 to 114. The muscles 
of the thorax, 115. The muscles of the abdomen, 116. The diaphragm, 117. The superficial 
muscles of the back, 118. The deep muscles of the back, 119 to 122. The muscles of the lower 
limb, 123 to 129. 

The Heart and Arteries - The pericardium, 132. The heart, 133. The interior of the heart, 
134 & 135. The structure of the heart, 136 & 187. The coronary or cardiao vessels, 138. The 
pulmonary vessels, 139. The arch of the aorta, 140. The thoracic aorta, 141. The subclavian 
artery, 142. The branches of the subclavian artery, 143 & 144. The mediastinum, 145. 
The innominate artery, 146. The common carotid and external carotid arteries, 147. The 
superior thyroid, lingual, & facial arteries, 148. The occipital, posterior auricular, and 
ascending pharyngeal arteries, 1^. The temporal and internal maxillary arteries, 160. The 
branches of the internal maxillary artery, 151. The internal carotid artery, 152. The ophthalmic 
artery, 153. The vertebral & basilar arteries, 154. The arteries of the btMC of the brain, 155. 
The abdominal aorta, 156. The branches of the abdominal aorta, 157. The cceliao axis, 
158. The superior and inferior mesenteric arteries, 159. The common iliac artery, 160. The 
eitemal iliac artery, 161. The internal iliac artery, 162. The branches of the internal iliac 
artery, 163 to 165. The axillary artery, 166. The branches of the axillary artery, 167. The brachial 
artery, 168. The radial artery, 169. The ulnar artery, 170. The femoral arteiy, 171. The deep 
femoral artery, 172. The popliteal artery, 173. The anterior tibial A dorsalis pedis arteries, 
174. The posterior tibial artery, 175. The plantar arteries, 176. 

VhB Veins - The innominate veins and superior vena cava, and their tributaries, 178 A 179. The 
anterior, external, and internal jugular veins, and their tributaries, 180 A 181. The cerebral and 
cerebellar veins, and the veins of the diploS, 182. The sinuses of the dura mater, 188. The 
veins of the upper Umb, 184 A 185. The common iliac veins and inferior vena eava, and their 
tributaries, 186 A 187. The veins of the lower limb, 188 A 189. The veins of the pelvis, 190. 
The spinal veins, 19L The venes azygos, 192. The portal system, 193. Tableau of the main 
trunks and their tributaries. 

nie Lymphatics - The thorado A right lymphatic ducts,' 196. The lymphatics of the head A 
n9of, 197. The lymphatics of the thorax, 198. The lymphatics of the upper limb, 199. The 
lymphaticfl of the abdomen, 200. The lymphatics of the pelvis, 201. The lymphatics of the 
lower liml^ 202. 

!nie Nerve-Centres ft their Coverings - The dura mater, 204. The arachnoid, 205. The pia 
mater, 206. The spinal oord, 207. The structure of the spinal cord, 208 to 210. The medulla 
oblongata, 811. The structure of the medulla oblongata, 212 A 218. The oerebellum, 214. The 
structure of the cerebellum, 215. The fourth ventricle, 216. The mesocephalon, 217. The structure 
of the mesocephalon, 2ia The surface of the cerebrum, 219 to 221. The parts seenbefore opening 
the ventricles, 222. The lateral ventricles, 223. The parts seen on the floor of the lateral ventricle, 
824. The parts seen in the descending comu of the lateral ventricle, 225. The transverse 
fissure of the brain A the intra-cerebral portion of the pia mater, 226. The third ventricle^ 827. 
The structure of the cerebrum, 228 A 229. The gray matter of the cerebellnm« 830. 



CONTENTS. 



TllO Onmial Nerves - The firtt or olfaotorj norre, 232. The lecoDcl or oplio iktm, 233. The 
Bonrea of the orbit, 234 The relationB of the ncrrns of the orbit, 235. The fifth nerre, 238. 
Tba Ciliary, ophthalmic, or lenticalar f^anglion, 237. The saperinr maxillary nerre, 238. 
The ■pheno-palatine, or Meckel's iranglion, 23i>. The inferior maxillary norre, 210. The otio 
4 labmaxillary ganglia, 241. The facial nerve, or portio dara of the 7th pair, 212. The 
auditory nerre^ or portio mollis of the 7th pair, 213. The glosso-pharyngeal nerve, 211 The 
poenmogastrio nerve, 246. The spinal accessory nerve, 218. The hypoglossal nerve, 247. 
Tableau of the cranial nerves, 248 A 219. 

Tll6 Spinal Nerves - 2S2. The posterior divisions of the spinal nerves, 253. The anterior divisions 
of the spinal nerves, 264 A 255. The cervical plexns, 256. The brachial plexns, 257. The 
median and mn!ioulo.ontM neons nerves, 258. Tiio alnar, internal cntanennn, A lessor internal 
cataneons nerves, 258. Tho mnsculo-spirnl & cirdumflox nerves, 260. The lumbar plexus, 261. 
The lateral branches of the lumbar plexns, 262. Tho anterior cfaral nerve, 263. The obtarator 
nerve, 264. The i>acral plexos, 265. Tho pndio nerve, 266. Tho groat sciatic nerve A external 
popliteal nerves, 267. The inter nal poplitoal & posterior tibial nerves, 268. 

Tbe EtsnnpathetiO Nerves - T^o gangliated cords and ganglia, 270. The cranial portion of the 
synipathetic, 271. The cervical portion of tho Hympathotio, 273. The branches of distribatioa 
of the cervical ganglia of tho pym pathetic, 273. The nerves of the heart, 274. The cardiao 
plexuses, 276. The splanchnic iicrvo.^ & solar ploxu.% 276. The inferior abdominal and pelvic 
plexnees, 277. The tableau of tho sympathetic, 278. 

Tlia Teeth - The periods of eruption, 280. General description, 281. Tho permanent teeth, 282 A 
288. The temporary teeth, 281. Tho structure of the teeth, 286 to 29a 

^ABBSBfllJUf^JA^JUfififiSL ~ ^** structure of the salivary glands, 201A A 202a. The mucous 
membrane A glands of the stomach, 2U3A. The mucous membrane of the small intestine, 284A. 
The stmctnro of tho liver, 296a. Tho Btrnctare of tho spleen, 296a. Taste-buds; Follicular 
recesses of the tonsils A of the baso of the tongue; Devillo'a Gland ; Mucous membranes of the 
pharynx A soft palate; Mucous A muscular coats of the cosophagus, 297a. 

The DUestive Organs - The tnnsilR, 292. Tho tongue, 293 to 295. Tho salivary glands, 296 A 
K7. The pharynx, 298 A 299. Tiio soft pal^ito, 300. Tho ooftophat^us, 301. The stomach, 303 
A 803. The small intestine, 301 A 805. Tiie large intestine, 30(i A 307. The rectum, 80S. 
The peritoneum, 309 to 311. Tho liver, 312 to 31-1 Tho external bile ducts, 315. The pancreas, 
818. The spleen, 317. The regions of the abdomen, 318. 

!Rie BespirAtory Organs - The interior of the larynx. 320 A 321. The mnsclos of the larynx, 
822. The cartilages of the larynx, 323. Tiio li;ramonts of tho larynx, S2k The pleura, 326. 
The traohea A bronchi, 326 A 327. The lungs, 328 A 329. The thymus and thyroid glands, 830. 

The Male Genito-Urinary Organs - Tho kidney, 332 & 33 1. The bladder, 331 Jb 335. The male 

urethra, 836. Tho struct uro ot tho penis, 337. The tesiiclo A epididymis, 3 H & 339. The vas 
deferens, vesioulm seminalos, & ejacul:itory ducts, 310. Thu prostate gland, 341. The coverings 
of the testicle, 842. The spormatio cord, 343. Tiio suprarenal capsules, 341 

The Female Oenito-Urinary Organs - The mamma, 346. The rulva, 347. The bladder, 
urethra A rectum, 348. Tho vagina, 319. The uterus, 3bO. Tho structure of tho uterus, 351. 
Tho variations of the uterus according to age, menstruation, pregnancy, and parturition, 852. 
The appendages of the utorns, 353. Tho ovary, 361. 

VhB ^ye - The sclerotic and the comon, 356. Tho choroid, ciliary processes, iris, ligamentum pectin- 
atnm, and ciliary muscle, 367. Tlie retina, 358. Tho aqueous humour ; tho lens, its capsule, 
and SDspensory ligament; tho vitreous body, and its capsule, 359. The appendages of the 
eye A lachrymal apparatus, 860. 

The Ear - The pinna, 3G3. The external auditory canal, 3&1. The middle oar or tympanum, 366 to 
867. The internal ear or labyrinth, 368 A 369. The minute structures of the cochlea^ 370. 

Appendix to the Organs of the Senses - The olfactory cells of Sohultso, 370a. Tenon's 

oapsnie, 871a. The structure of tho cornea, 372a. The Choroid. The Lymph-space betweon 
the sclerotic A the choroid : Lamina f usca, Lamina suprachoroidoa. Tho Ciliary Muscle. The 
structure of the Iris. Tho ligamentum peotinatum ; Canals of Font ana A Sohlemm, and 
cavernous s}>aces communicating with the anterior chamber, 373a. Tho structure of the Retina 1 
8ohultse*8 viow of the structure A connexions of tho eight layers. Separate description of tho 
eight layers. Tho sustentaoular framework; the vessels. Peculiarities of structure at the yellovr 
spot A fovea centralis, and in tho ciliary portion, 374a to 382a. Structure of the lens, 883A. 
The vitreous body A hyaloid mombrane, 384a. 

Surgical Anatomy - The triangles of the neck, 373. The parts concerned in inguinal hernia, 374 
A 376. The surgical anatomy of inguinal hernia, 376. Tho abdominal aponeuroses, 377. 
Sc:irpa'8 triangle, and parts conor^mod in femoral horniu, 378 A 379. Tiio perinasum, 380. The 
muucles of the male perineeum, 381. The pelvic fascia, 382. Tho side riew of the male pelvis^ 
883. The ischiorectal region, 381 



ADVICE TO STUDENTS. 



The principal rules of the art of learning are to olaaslfy, to condense, and to proportion, according to 
their relatire importance, the attention to be giyen to the facts that are to be retained. 

Ci^jx^'.— Ghronp things that are alike; thns, in learning one, seyeral will be acquired* 
Condens€,'~~'Th!b more concise the wording is, the more facts can be gone over in a given time, 

and the better the/ can be remembered. A firm grasp of the facts is what is wanted first; 

erudition maj be courted afterwards. 

Proportion according to their rehtivc importance the attention to be given to the facts that onto ke 

retctined. The headings h subheads should be mastered first; then, in succession, the diyisionSi the 

sub-diTisions, the principal points, the minor points, the noteworthy 'details, the minutiso. 

The Tablets are intended to assist the Student in carrying out these rules: 

The grouping and the condensing are done for him to a considerable extent. 

The arrangement adopted will further induce him, it is hoped, to proportion his attention 
rightly : - The Tablets, especially those on Anatomy, show at a glance the general outline of the 
subject they treat of; this^ outline should be studied first, and thoroughly understood and 
mastered before the Student goes any further. This is of primary importance for the successful use of 
the Tablets^ which, the Author would remind the Student, are intended simply to assist him in read- 
ing the standard Authors with greater profit and ease , not to take the place of any other work. 
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THE BONES. 



FHE VEBTEBRS: ' 



Preieitt for ezaimnaiioB.2 - 

Body - Form! a ihori oolnmi^ wMoh presenti; 

Ant. Surf acb - OonveK from tide to lide, oonoare from abore downwardi i pretents 

nnmerons imall Tatonlar foramina. 

Post. Sub? aob - Conoara from tide to tide, flat from abore downwards ; presents 

one or more irregular apertures for exit of TeniB basis Yertebrs- 

Ufpbb a Undir Bubtacm - Bongh A slightly oonoare, and snrroonded bj a pro* 

minent rinu 

Pedicles - ^o^n the >bodj to the laminss. They are oonstricted, and their oonstriotion giree 

rise to the 

notches - Whtoh latter, by ihe superposition of the rertebre, form the intervert^al fora* 

mituu 
lATt%\y%^ - Broad ^ flat, rongh abore A below for the Ugamonta snbflara; bonnd posteriorly 

tha 
^oraz&en - Which, by the superposition of the rertebrss, forms the spinal oanal. 

Spinous process -Prqjocts backwards from the point of junction of the laminm. 

Transverse processes - Two. Project outwards from th^ sides of the arch. 

Articular processes - Four. Project upwards k downwards from the point of Junction off 
•the pedicles with the lamina>. The superior ones look backwards, the inferior 

ones look forwards. 

^, — But little, which would be applicable to each of the three groupa 
of rertebr», oan, it is beliered, be added to this desoriptioiu 



THE THREE GROUPS of VEBTEBRiE. 

OSBYZCAL VEBTEBBiEi — ^® imallert. Frewnt : - 

BODY — Small, broad from side to side. Prefents: - 

Upper Sui? ace - Oonoare from Bid« to sidOi and ronnded off anteriorly. 
Undbb Subfacb - GonTez from side to side, and prolonged downwards anteriorlj. 
Akteiioi Surface - Sitnated therefore on a lower level than the posterior. 
PEDTGLES — Arise from lower part of body, and of the two 
KOTGHES — The superior ones are the deepest, and somewhat the narrowest. 
LAMINA — Long and narrow. 
FORAMEN ^ Large and triangular. 

SPINOUS PBOGESS ^ Projects horizontally backwards, and is short, bifid^ ft groored 

inferiorly. 

TRANSVERSE PROCESSES — Shorty bifid, grooved superiorly, perforated at their 

base Tor passage of vertebral artery ft vein, and situated an the outer side of the 

tedicles^ in front of the articular processa* 

The existence of the foramen at tne base of the cerrioal transverse pro* 

cesses, and the situation of these processes on the outer side of the pediolee, 

are owing to their being formed of two roots, which roots correspond, the 

posterior one to the transverse processes properly so-called, the .anterior 

one to the ribs. 
ARTICULAR PROCESSES — Form a small vertical column. The superior ones look 

upwards ft backwards, the inferior ones look downwards ft forwards. 

DOBS AL VBBTEBBiE — Intermediate in size. Present : - 

BODY — Heart-shaped, thicker behind than in front, and has two demi-facets on each 

side, which demi-faoets articulate with the heads of the ribs. 
PEDICLES — Arise from upper part of body, and of the two 
NOTCHES — The inferior ones are the deepest and broadest. 
LAMINA — Short ft broad. 
FORAMEN —Small ft round. 

SPINOUS PROCESS — Long, triangular, oblique, and ends in a single tubercle. 
TRANSVERSE PROCESSES — Long, thick, obUquely directed outwards ft backwards, 
and situated behind the articular processes 6* the pedicles. Their extremity ia 
enlarged, and presents in front an articular facet for tubercle of correspond- 
ing rib. 
From the back of the extremity of the few lower dorsal transverse prooes* 
see arise three tubercles, termed external^ inferior^ ft superior^ which tubercles 
correspond respectively to the transverse processes of the lumbar vertebro, 
and to the accessory ft mammillary tubercles found, the former on the back 
of the transverse processes^ the latter on the back of the superior articular 

processes of the lumbar vertebras. 
ARTIOULAR PROCESSES ^ Nearly vertical. The superior ones look backwards ft 

outwards, the inferior ones look forwards ft inwards. 

LUMBAB VEBTEBBiES — The largest. Present: - 

BODY — Large, broadest from side to side, rather thicker in fhmt than behind. 
PEDICLES — Thick ; arise from upper part of body, and of the two 
NOTCHES — The inferior ones are the deepest ft broadest. 
LAMINA — Short, broad ft thick. 

FORAMEN — . Triangular, larger than in the dorsal region, smaller than in the cervical. 

SPINOUS PROCESS — Thick, quadrilateral, and ends in a rough vertical border. 

TRANSVERSE PROCESSES — Long, slender, directed transversely outwards, and 

situated in front of the articular processes^ dut behind thepedicleSf and in a line 

with the external tubercles of the lower dorsal transverse processes, to which 

they correspond. 

On the back of each, near its base, is a small tubercle the accessory tubercle^ 

which points downwards ft inwards, and whioh corresponds to the inferior 

tubercles on the lower dorsal transverse processes. 

ARTICULAR PROCESSES — Thick, strong ft vertical. The superior ones are conoavOy 

look backwards ft i awards, and are farther apart than the inferior ones, which 

they embrace. The inferior ones are convex, look forwards ft outwards, and 

are nearer to each other than are the superior ones. 

On the back of each superior articular process is a small tubercle, the 
mammillary tubercle^ which corresponds to the superior tubercles on the lower 

dorsal transverse processes. 



rSE THREE GROUPS COMPARED SERIATIM. 



Body — GiBTiOAL - Small, broad from side to side. Presents: - 

C/fper Surface - Concave from side to side, ft rounded off anteriorly. 
Under Surface - Conyex from side to side, ft prolonged downwMrds anteriorly. 
Anterior Surface - Situated therefore on a lower loTel than tibie posterior^ 
Dorsal - Heart-shaped, thicker behind than in fh>nt, and has two demi-faoets ea 

each side which demi-faoets articulate with the heads of the ribs. 
LuMBAm - Large, broadest firom side to side, rather thicker in firont than behind. 

PodiolOB '-Cbryical - Arise firom lower part of body. 
DoBSAL -Arise from upper part of body. 
LuMBAB - Thick j arise firom upper part of body. 

MotchOS -Cebtical - The superior ones are the deepest, and somewhat the narrowest. 
DoBSAL - The inferior ones are the deepest and broadest. 
LuMBAB - The inferior ones are the deepest ft broadest. 

IiBminfB - Cbbyical - Long ft narrow. 
DoKSAL - Short ft broad. 
LuMBAB - Short, broad ft thick. 

7oraiXI6n Cbbtical - Large ft triangular. 
Dorsal - Small ft round. 
Lumbab - Triangular, larger than in the dorsal, smaller than in the cerrioaL 

Spinous Process — 

Cbbyical - Projects horizontally backwards, and is short, bifid, ft grooved inferiorly. 
DoBSAL - Long, triangular, oblique, and ends in a single tubercle. 
Lumbab - Thick, qnai&ilateral, and ends in a rough vertical border. 

Transverse Processes — 

OsBViCAL - Short, bifid, grooved superiorly, perforated at their base for passage of 
Yertebral artery ft vein, and situated on the outer side of the pedicles^ in front of 

the articular processes, 

DoBSAL - Long, thick, obliquely directed outwards ft backwards, and situated behind 

the articular processes &* the pedicles. Their extremity is enlarged, and preseats 

in front an articular facet for tubercle of corresponding rib. 
From the back of the extremity of the few lower dorsal transYerse proces- 
ses arise three tubercles, termed externa/, inferior, ft superior^ which tubercles 
correspond respectiYely to the transverse processes oi the lumbar vertebrae, 
and to the accessory ft mammillary tubercles foaud, the former on the back 
of the transverse processes, the latter on the back of the superior articular 

processes of the lumbar vertebrss. 

Lumbab - Long, slender, directed transversely outwards, and situated in front of 

the articular processes, but behind tki pedicles, and in a line with the external 

tubercles of the lower dorsal transverse processes, to which they correspond. 

On the back of each, near its base, is a small tubercle the accessory tubercle, 

which points downwards ft inwards, and which corresponds to the inferior 

tubercles on the lower dorsal transverse processes. 

Artioolar Processes — 

Cbbyical - Form a small vertical column. The superior ones look upwards ft back- 
wards, the inferior ones look downwards ft forwards. 
DoBSAL - Nearly vertical. The superior pnes look backwards ft outwards, the inferior 

ones look forwards ft inwards. 

Lumbab - Thick, strong ft vertical. The superior ones are concave, look baokwards 

ft inwards, and are farther apart than the inferior ones, which they embr&«oe. 

The inferior ones are convex, look forwards ft outwards, and are nearer to 

each other than are the superior ones. 

On the back of each superior lumbar articular process is a small 

tubercle, the mammiUary tubercle, which corresponds to the superior tuberclet 

on the lower dorsal kroBfiirse procssaes* 
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PECULIAB VEBTEBB^ 



▲re th»t 

Atlas) 

> Tide following Tablet. 

Axis 3 

7tli Cervical Vertebra, or Vertebra Prominens 

Spinoris proeess thiek, long, prominent, nealy horizontal; ends in a single tuber- 
cle for ligamentnm nnchee. 
Transverse process large, bnt slightly grooved, seldom bifid. Its foramen is 
usually small, sometimes wanting, and seldom g^ves passage to both 

artery & vein. 

1st Dorsal Vertebra 

Body broad from side to side and lipped superiorly & behind ; presents a complete 

facet above for head of Ist rib, and a demi-faoet below for npper facet on 

head of 2nd rib. 
Spinous process thick A but slightly inclined. 

Articular processes somewhat oblique, as in the cervical vertebrae. 

9th Dorsal Vertebra 

Usually no inferior demi-fiBiCet. 

10th Dorsal Vertebra 

But one costal facet (the superior), which is usually complete. 

Uth Dorsal Vertebra 

But one costal facet, which is always complete. 
Transverse processes short, and without articular facets. 

12th Dorsal Vertebra 

But one costal facet, which is always complete. 
Transverse processes short, and without articular facets. 

Inferior articular facets, convex and looking forwards & outwards like those of 

lumbar vertebr». 

6th Lumbar Vertebra 

Body much thicker in front than behind. 

Spinous process small. 

Inferior articular proce ss es, farther apart than superior. 

Transverse processes, large, thick, slightly inclined upwarda 



TLAS A AXIS. 

THE ATLAS 

PrMonti a&tarior ft poiieiior Mohaiy foimmeiii mad Iftterml m 

AXVTBBIOB ABOH — Prairats: 

Amtkeioe SuBf . - Oonyez, in centre of wliioh is a 

tubercU for ■uperior oblique portion of longnt oolli^ and for mperflelfll 
Ulterior oooipito-atloid ft inperfioial anterior atlo-axoid Ugamentfu 
FoniBiOB Suif. - Ckmoave, in centre of which ie an 

oval facets which articulates with odontoid process of axis. 
IJpFBE ft Lower Boedexs - For deep anterior occipito-atloid ft deep anterior atlo* 

azoid ligaments. 

P08TSBIOB ABCB — Presents jost behind the lateral masses the 

Grooves representing the supericr &* inferior inierveriebral notches, - The 
superior gprooTcs, which are the deepest and are sometimes con- 
Terted into complete foramina^ transmit the vertebral arterj ft 

the snboccipital nerve. 

The posterior arch then becomes rounded, and is rough 

above ft below for the posterior occipito-atloid ft posterior atlo- 

azoid ligaments. It ends posteriorly in a 
tubercle for rectus capitis posticus minor. 

FOBAMKN — I<srgo> i^nd divided by transverse ligament (transverse* portion of crucial liga- 
ment^ into a posterior part, the largest, for spinal cord ft its 
membranes, and an anterior part, the smallest, which receives 

the odontdd process of the azis. 
LATBRAL 1IAS8S8 — * Short ft thick columns of bone, which present internally, eztemallyi 

above ft below, a 
tubercle for the transverse ligament; 
Transverse Process - Larg^ not bifid nor grooved superiorly, perforated at its 

base by a very large foramen ; 

Sup, Articular Surf. - Large, oval, concave, converging towards its fellow 

anteriorly, and looking upwards, inwards ft slightly backwai\ls. 

Inf. Articular Surf. - Bather smaller, flat, circular, and looking downwards 

ft inwardA 

THE AXIS 

Presents the following peculiarities 

Body " ^ good deal thicker in front than behind. It presents anteriorly a 

median ridge 6r* two lateral def/ressums for part of internal or vertical por- 
tion of longus colli, and is surmounted by the 
OooiTTOiD PsocESS - Tooth. like, presenting: 

Apex - For median or suspensory occipito*odontoid ligament, and, laterally, 

for lateral occipito-odontoid, or check ligaments. 
Body - Articular in front ft behind for anterior arch of atlas ft transverse 

ligament. 
^eck - Constricted, and bound down by transverse ligament. 

PodiddB " Strong ft thick, lie beneath the superior articular surfl^oe, and are but very slight- 
ly grooved superiorly. 

Notoll68 " 7he superior are very shallow, and lie behind the superior articular surfaces : the 

inferior ones are much deeper and Ue in firont of the corresi>ond- 

ing articular snifaoes. 

LamineB - Thick ft strong. 

Foramen - L^rge, but smaller than that of atlas. 

Spinous Pr00688 - Thick, bifid, deeply grooved inferiorly. 

iSransverse Prooessefl -Small, pointed; foramen oblique upwards ft ontwardi. 

Arttoolar Snrfitces : 

Superior - Best upon the body, pedides ft transverse processes in froalof III • 
notches, and are large, flat, eirovlar, and look upwaids ft o«ft< 



- Smaller, look downwards ft forwards, and ai« similar lo those ef 

the other osrfioal 
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THE SACBUM 



OoDBittt of five vertebm blended toother, eometimei of six, oooasionally ot four. 
Bioadf thick, triaDgnlar, slightly onrred, inclined downwards A backwards from pr^mmUr^ ; 

broadest, least onrred ft most oblique in female. Presents : - 

AHTSBIOB SURFACSa — Concave fh>m abore downwards alon^ whole or part of its extent, 

slightly concave from side to side. Presents from Uie middle line oatwards: - 

Bodies of the Five Vertebr» separated by Pour Ridges. - The bodies are 

flattened, and they diminish in sise from above downwards. The ridges, which 

mark the original separations between them, lead laterally to the 

7our Anterior Sacral Foramina. - These look forwards & outwards, diminish in 

• size from above downwards, and are prolonged externally into 
Four Broad ft Shallow Grooves. " Which grooves give attachment to the pyri* 

formis muscle, as do also the 
Three Prominent Bidges^ - Which separate them from each other. 

These grooves & these latter ridges lie upon a portion of the bone some- 
times called the lateral mass^ which portion is formed by the blending of what 
are sometimes called the anUrior transverse processes; these anterior tramueru 
processes corresponding to the lumbar transverse processes & also to the external 

tubercles of the inferior dorsal transverse processes. 

P08TZBIOB SUBFAGB — Narrower, convex, uneven. Presents from the middle line out- 
wards: - 
Three or Four Tubercles - Corresponding to the three or four upper sacral spinous 
processes (the lower ones remaining undeveloped), which tubercles are usually 

mere or less blended into one prominent median ridge. 

A Longitudinal Groove - Corresponding to the laminsB. - These lamina) are broad & 

well developed superiorly, but they are nearly undeveloped inferiorly, where 

they merely assist in forming the lateral boundary of the inferior aperture of 

the sacral canal. 

A Series of somewhat Indistinct Tubercles - Corresponding to the articular 

processes. The two lower tubercles blend together, and form, on either side ol 
the inferior aperture of the sacral canal, the sacral comua, which oomua articu- 
late with the oomua of the coccyx. 
Four Posterior Sacral Foramina - Smaller & less regular than the anterior ones. 

A Series of Bminences - Which are sometimes called thib posterior transverse processes^ 

and which correspond to the accessory tubercles on the back of the lumbar 

transverse processes & to the inferior tubercles on the back of the few lower 

dorsal transverse processes. - Between these latter eminences & the median 

tubercles is comprised the sacral groove for origin of erector spinas. 

LATBBAL SUBFACBS — Broad above, where they present anteriorly the 

Auricular Surface - £ar.shaped, covered with cartilage for articulation with ilium, - 

and posteriorly 
Several Deep ft Bough Impressions - For posterior saoro-iliao ligaments. - In* 

feriorly the lateral surfaces become contracted into a 
Thin Border " For sacro-soiatio ligaments & gluteus maximus muscle. This border, 

after presenting the prominent 

Inferior Lateral Angle, - is depressed into a 

Deep Notch - For anterior division of 5th sacral nerve, which notch is further deep- 
ened by the vicinity of the transverse process of the first piece of the coccyx, 
and is even transformed sometimes into a complete foramen by the articulation 

of this transverse process with the border of the sacrum. 

BASE *~ Broad & expanded, and looks upwards & forwards. Presents the body, pedicles, notches, 
laminsB, foramen, spinous, anterior & posterior transverse, & articular processes of 

the first sacral vertebra : - 
Body - Forms part of promontory or sacro-vertebral angle. 

Foramen -- I^^rgc, triangular ; forms superior aperture of sacral canal. 

Anterior Transverse Processes - Expanded into a broad flat triangular surfaoo 

continuous with iliac fossa. 
Posterior Transverse Processes " Form two pointed eminences on the outer side 

of the articular processes. 
Articular Processes ^ Similar to the superior articular processes of the lumbar ver- 

vertebrsB, but farther apart. 

AMBX '"* Curves downwards & forwards, and presents the small oval under surface of body of 
last sacral vertebra, which under surface articulates with corresponding part of first 

piece of ooopyx. 

SAC9SAL CANAL — Large A triangular above, small ds flattened below, where its posterior 

wall is rendered moomplete by the non-development of the spines & lamine of the on« 
or two last sacral vertebm. Into it open laterally both the anterior & the posterior 

sacral ioraiBiMk 



rHE COCCYX 



Coniiita of firari ■ometimei of fire^ oooMionally only of three rertebrVj which Teriebra are 
both incomplete and more or leas rndimentary : - ifuompUU^ for they are all deficient 
in pedidee, laminiB ft spinooa prooewes, and oonseqnently alio in ipinal canal h inter- 
vertebral foramina : - more or less rudimentary^ for the tranarene k articular prooeeeea 
are disting^niehable only in the first two or three rertebrad ; the one or two last verte- 

br» are therefore redaced to mere nodules of bone. 

e 
Thb Fiest Cocctoeal Vertib&a is the largest h broadest. It articulates above 

with the last sacral vertebra by means of the oval ft concave upper surface of its body. 

Its transverse processes project outwards, deepening the notch for the anterior division 

of the 5th sacral nerve, somtimes even transforming that notch into a complete foramen 

by curving upwards and articulating with the lateral margin of the sacrum. Its 

superior articular processes are prolonged upwards into the comtta, which oomna 

articulate with the cornua of the sacrum. 

The Thbeb Lower Cocctoeal Vebtebbjs diminish in size firom above down- 
wards. They are usually joined to each other in the adultj the primitive lines of 
separation between them being marked by slight transverse furrows; but up to the 
middle period of Ufe the second coccygeal vertebra is frequently found separated 
from the first one. 

At a more advanced age all the four bones become fased into one, which, at a 
still later poriod^ especially in the male, is frequently joined to the sacrum. 

The coccyx gives attachment to the coccygeus, gluteus maximus, levator aai ft 
external sphincter muscles, and to the greater ft lesser sacro-soiatic ligaments. 



E SPINE in GENERAL. 



The spine oonsittB of 88 yertebrss, i>., 7 oemoal, 12 dorsal, 6 lumbar, 5 saoral, 4 ooocjgeaL 
Its average length, measured along its anterior aspect, is about 28 fnohes. 
It presents tTie four following canres: 

Gebtical - Convex anteriorly ; from odontoid process to 2nd dorsaL 

Dorsal - Concave anteriorly ; from 2nd to 12th dorsal. 

Lumbar - Convex anteriorly ; from 12th dorsal to saoro-vertebral angle. 

Pelvic - Concave anteriorly ; from sacro- vertebral angle to tip of coccyx. 
In the dorsal region it usually presents also a slight lateral curve convex to the right, pco* 

bably due to muscular aotioiu 
Its anteriorj lateral, & posterior aspects, and the vertebral canal, present the following 

points of interest : - 

ANTERIOR ASPECT — Tbe pillar formed by the superposition of the bodies of the verte* 
brse may be divided with respect to the width of the bodies into the four following 

pyramids: 
Cervical Pyramid - Broadest below i from odontoid process of axis to 1st 

dorsal 
Superior Dorsal Pyramid - Broadest above; from 1st to 4th dorsal. 
DoRSO-LuMBAR Pyramid - Broadest below; from 4th dorsal to last lumbar. 
Bacro-Coccyoeal Pyramid -Broadest above; from base of sacrum to tip of 

coccyx 

LATERAL ASPECT — The antero-posterior diameter of the bodies increases steadily from 
above downwards as far as the last lumbar vertebra ; it then diminishes rapidly. - The 

demi-facets for the ribs are seen in the dorsal region* 
The pedicles are concealed in the neck by the transverse processes. 
The intervertebral foramina increase in size from above downwards^ and lie, in 
the cervical region, bdween (he transverse processes^ in the dorsal ft lumbar regions, in 

front of the transverse processes. 

The transverse processes lie, in the cervical region, on the outer side of the pedicles 

6* in front of the articular processes ; in the dorsal region, behind the pedicles <&* behind the 

articular processes ; in the lumbar region, behind the pedicles but in front of the transverse 

processes* - In the dorsal region, the transverse processes, on account of their being 

inclined backwards, describe a greater curve than do the bodies. 
The spinous processes, on the contrary^ describe a lesser curve on account of 

their inclination downwards. 

POSTERIOR ASPECT — The spines^ though they normally occupy the median line, are 

sometimes deviated slightly to one side or to the other independently of disease. 

The vertebral groove is broad df shallow in the cervical region, narrow 6* deep in 

the dorsal region, narrow but rather shallow in the lumbar region. 
The distance between the laminsB is (greatest in the lumbar region, least in the 

middle part of the dorsaL 

The width between the extremities of the transverse processes is great in the 

atlas, but much smaller in the axis; this width increases from above downwards in 

the cervical region, diminishes in the dorsal region, again increases in the lumbar ; it 

suddenly becomes very great opposite the base of the sacrum, and then diminishes 

rapidly throughout the sacro-coccygeal region* 

VERTEBRAL CANAL — Follows the curves of the spine. It is broad & triangular in the 

cervical region, small ft circular in the dorsal^ triangpilar ft intermediate in size in the 

lumbar. In the sacral region it is pretty large ft triangular above, smaller ft flattened 

from before ba<±irards towazds middle^ defident in its posterior wall below* 
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rHE PELVIS. 



Bony ring formed b/ the Innominate bonos, laoram ft ooooyx, and divided into t - 

FALSI! PSLVIS — '^o enperior expanded portion oorreiponding to the iliao fossso. Its 
walls are deficient in front between the anterior borders of the ilia and the bodies ft 
horisontal rami of the pubes, and deficient also behind between the posterior superior ' 

iUao ^^es ft the lacnini, 
TBUX PELVIS — The inferior contracted portion ; presents lor examination: - 

Suporior Circumference, Brim or Inlet - Heart-shaped ; bounded by crest ft 

spine of pabes, ilio- pectineal line, anterior border of base of sacrum ft saoro* 

▼ertebrsl angle. Looks upwards ft forwards in the direction of a line drawn 

from middle of coccyx to nmbiiions, and forms in the erect posture an angle of 

from 60^ to 65® with the horisontal, the base of the sacrum lying about 3} inohefl 

above upper border of the symphysis (Nagele). Its diameters are as follows t« 

SacrO' Pubic (ant.-post.) male, 4 inches; female 4| inches; 

Jluhlliac (transverse) » 4} „ n H i* 

SacfXhUiac (oblique) n ^k %% n ^ n (Thomson ft 

Oleland). 

CftVity - Short curved canal broadest towards middle, shallow in firont (1) to 2 inches 
along back of symphysis pubis), deep behind (4} to 5 inches along concavity of 
sacrum ft coccyx). Each of its three diameters measures 4\ inches in the male^ 

5 or 6| in the female (Thomson ft Oleland). 

Lower Circumference or Outlet - Bounded by pubic arch, coccyx, ft tuberosities 
of ischia. Apparently very irregular, but less so in reality, espedally when oon« 
sidered in coDuexion with parturition, for the saoro-sciatlc notches are bridged 
over in the recent state by the saoro*sciatic ligaments, and the ooocyx is very 
movable during pregnancy and is easily pressed backwards by the head of the 
fcetus. Looks downwards ft forwards in the direction of a line, which, pro« 
longed upwards, would just touch the base of the sacrum ; the top of the coccyx 
lying, on a average, in the erect posture, fVom 7 to 8 lines above apex of pubio 

arch (Nigele). Its diameters are as follows t - 
Coccy'Pubic (ant.post.) male, 8^ inches ; female 5 inches. 
Bulsckiatic (transverse) ,, 8| „ » 4 » (Thomson ft 

Oleland). 

THE FEMALE PELVIS - As compared with the male pelvis, is lighter ft more slender, 

and the muscular impresBions on its surface are less marked. It is broader from side 
to side. The ilia are more expanded, and the iliac spines more widely separated. 
The inlH of the true pelvis is larger, and also more circular on acoount of the saoro- 
vertebral angle being less prominent. The cavUy of the true pelvis is more oapaoiona^ 
though shallower, and the spines of the isobia project less into it. The mUUt is more 
expanded ft more dilatable, the pubio arch being wider, its edges more everted, the 
tuberosities of the ischia farther apart, and the ooooyz more movable 
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THE BIBS, 

TwelTe. 



Seven Sternal or True - Connected to the sternum by their costal cartiU 

ages ; these increase in length from above downwards. 
J»n/e Fahe or Asternal - Of which the three first are connected by their car- 
tilages to the cartilage of the rib above, while the two last, or 
fioating ribs, are entirely disconnected in front. The asternal or 
lalse ribs decrease in length from above downwards. 

The breadth of the ribs decreases from the 1st to the last; 
80 does also the width of the corresponding intercostal spaces. 

The t^gree of obliquity of the ribs increases from the 1st 
to the 9th, and decreases from the 9th to the 12th. It is 
most marked between the head ft the posterior angle. 

The ribs are both curved k twisted upon themselves. 
The carve of the ribs is most marked in the neighbourhood 
of the posterior angle. The twist is such that the outer sur- 
face of the shaft looks slightly downwards behind & slightly 
npwards in Aront, and that, if the lower border of the shaft 
be placed upon a flat horizontal surface from the anterior 
extremity of the bone to the posterior angle, the part of the 
bone behind the angle, vrill be found to pass upwards ft in- 
wards. 

COMMON CHARACTERS — a rib presents two extremities ft a shaft. 

POSTERIOR EXTREMITY — Presents head^ neck ft tuberosity. 

Head -Presents: 

two (Clique facets, a small superior one ft a larger inferior one, which 
facets articulate with the bodies of two adjoining vertebrso, 

and are separated by a 
horizontal ridge, to which the interarticular ligament is attached. 

Vbck - Flattened from before backwards, about an inch in length ; presents : 
Anterior Surf, - Smooth, continuous with inner surface of the shaft. 
Posterior Surf - Bough for interosseous costo-transverse ligament. 
[//ffier Border - Has a rough crest, for superior costo-transverse ligament. 
Lmuer Border - More or less rounded. 

TVBEEOSITT - Most prominent in the upper ribs. Presents : 

Inferior Internal, or Articular Portion - Has a facet for the extremity of 
the tran verse process of the inferior of the two vertebra) with 

which the head is connected. 
Superior External, or Non^articular Portion - Bough for external costo- 
transverse ligament. 

SHAFT — Thin ft flat. Presents: 

OuTEB Surface - Convex, on which is found posteriorly the 

Angle, Of Posterior Angle - A rough line oblique downwards ft forwards, 
which gives attachment to the tendons of the sacro.lumbalis, 
its accessory musple, ft the cervicalis asceudens, and which 

separates a 

posterior rounded portion, giving attachment to the longlssimus dorsi, 

and increasing in length from the 2nd rib to the 10th, and an 

anterior flattened portion, smooth, looking slightly downwards behind 

ft slightly upwards in front, which presents anteriorly the 

Anterior Angle - Similar to the posterior but more faintly marked. 

IXNEX SuBFACE - Concavo^ looks slightly upwards behind & slightly down- 
wards in front, and presents inferiorly a 
ridge extending over the posterior two-thirds of the shaft, ft most 
marked behind, which ridge gives attachment to the internal 
intercostal muscles, and forms the inner boundary of the 
Groove - For the intercostal vessels ft nerves, which groove is deepest & 

roost marked just in front of the angle. 
Uppbe Boeoee - Bounded ; gives attachment to both internal ft external inter- 
costal muscles. 
LowEE BoEOEK - Thin ft sharp. Forms outer boundary, of foregoing groove, 

and gives attachment to correspondimg external intercostal 

muscle. 
ANTERIOR EXTREMITY — Compressed from before backwards, presents a 

deep tval pitf studded with vascular foramina into which pit the 

oorreBpoBding oostal cartilage is received. 
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DULIAB BIBS. 



Ar» tke: 

First Rib - Broad, flat, hoHsontal, the most onryed, and asaally the thorteit. Iti 
BuEFACES - Look upwards ft downwards. 

Upper Surface - Presents posteriorly a 

rou^ impresnan for scalenos mediiis, and anteriorly a slightly marked 
hurtle most prominent internally, for scalenns anticns, whioh tuber- 
cle separatee 
two shallow grooves^ the anterior one for the subolavian rein, the 

posterior one for the sabolarian artery. 
Under Surface - Has no ridge nor groore. 
BORDIBS - Are turned inwards k outwards. 

Inner Border - Concare, thin ; presents inner part of tubercle ibr loaleniis 

antioufl. 
Outer Border - Convex ft rounded. 
Head - Small, rounded, with a single faoet for Ist dorsal vertebra. 
Kick - Short ft rounded. 

TvBEKOsiTT - Large, prominent, situated on outer border. 
Angle - Blended with tuberosity. 
Ajtteeior Bxteemitt - Large ft thick. 

gaOOnd Rib - ^ longer, less curyed, only slightly oblique, and scarcely twisted. 
BuEFACES - Look slightly outwards ft inwards. 

Outer or Upper Surface - Rough ft prominent towards its middle for second ft 
third digitations of serratus magnus; rough posteriorly for 

scalenus posticus. 
Inner or Under Surface - Has but a short ft slightly marked groore. 
TvBEEOSiTT ft Angle - Close together ; the latter slightly marked. 

Tenth Rib 

Head - Has usually but a single articular facet. 

Eleventh Rib 

Head - But a single articular facet. 
No Neck. 

No TUBESOSITT. 

Twelth Rib 

Head -But a single anterior facet 

No Neck. 

No Tuberosity. 

No Angle. 

No Groote. 

The two last ribs are but slightly curred, and aro short ft pointed, 

the twelfth rib being sometimes the shortest of all. 



THE THORAX in GENERAL. 



Conioal with oonvez walls and axis obliqne downwards & forwards ; broadest below ft from sid* 
to side ; bounded by dorsal portion of spine, ribs, costal oartilages & stemnm. Presents for 

examination : - 

OUTER SURFACE — GonTez. Presents : - 

Anterior Aspect - ObUqne downwards ft forwards, 8} inches in height. Presents 
stemnm, costal oartilages, ft fW>nt part of ribs, which latter present their anterior 

angles disposed in a line obliqne downwards ft outwards. 

Posterior Aspect - Twelve inches in height, depressed centrally, conTCZ on either side. 

Presents : - 

In Middle Liite - Spines, vertebral grooves, transverse processes, oosto -transverse 

articulations ; - 

Latekallt - Prominent convexity of posterior part of ribs, which convexity in. 
creases in breadth from above downwards, and is bounded externally by 
the posterior angles of the ribs disposed in a line oblique downwards ft 

outwards. 
Iiftter&l Aspect - Oblique, rounded, thirteen Inches in height, most convex posteriorly. 
In length the ribs ft the costal cai^lages increase from the Ist to the 7th, 
and decrease from the 8th to the 12th ; the intercostal spaces increase from 
the 1st to the 5th only, and then decrease from the 6th to the 11th. The width 
of the ribs ft intercostal spaces decreases from, the Ist to the last, the width of 
the latter being gpraatest in front. The degree of obliquity of the ribs increases 
from the 1st to the 9th, and decreases from the 9th to the 12th; it is most 

marked behind. 

SUPERIOR APERTURE or APEX — Narrow, heart^haped, oblique downwards ft for. 
wards, bounded by the sternum, first dorsal vertebra, first rib ft first oostal cartilage. 

INTERIOR APERTURE or BASE — Expanded from side to side, widest towards 
middle, and, from before backwards, diminished behind by prominence of body of last 
dorsal vertebra, and greatly increased in front by being prolonged upwards ft for- 
wa^s between the asternal ribs ft their cartilage as far as the ensiform appendix. 

INTERNAL CAVITT -* Broadest from side to side, narrowed from before backwards in 
middle line, and partly divided posteriorly into two, by the incomplete septum formed 
by bodies of vertebrse, on either side of which bodies it is prolonged backwards so as to 

form two deep grooves widest below. 
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■HE FRONTAL BONE 



•I 



ArtionlAtaf wlili fphsnold ft eU&moidi and with both parietalyiiaMl, «nperior maiillarj, Uolurj* 
DMded into Tertioal or frontalj and horiiontal or orbito-nMuJ portioni. 



VERTICAL OB FRONTAL PORTION — Preientst 

Zzt. Surfitce - Presenta in median lino : 

Median suture^ nanally obliterated a few years after birth, and below which it the 
Naial eminenct ; - and laterally firom above downwards : 
Fhmtal eminence ; 

Superciliary ridge oansed by projection of frontal ainnaes, broad 

inwardly where it ^oins the naaal eminence ; 
Supraorbital arcA, presenting at its inner third the 

SupraorNial natch orfaramen^ for snpraorbital yessels ft nervOi- 

and which arch terminatee externally and internally in 

the external ft internal angalar processes. 

EXT. ANGT7LAB PBOCBSS - Thick ft strong; articnlates with malar 

bone, and presents externally a part of the 
Temporal ridge* 

INT. ANGULAB PB00E8S- Thinner; articnlates with lachrymal bone^ 

and bounds the 
Nasal noUh^ which articnlates with nasal bones ft nasal pro- 
cesses of superior maxilla, and presents below the 
Natal spine. 

I&t. Sur£Bt06 - Oonoaye. Presents in median line and from below upwards \ 

Foramen ctecum (completed behind by ethmoid) for small rein to longitndinaf 

sinns and a process of fiidx oerebri| 
F^^ontal crest, which is oontinaed into 

Groove for longitudinal sinus ft falx cerebri % - and laterally 
Cerdiral impressions and 
Groova for branches of anterior ft middle meningeal arteriML 

HORIZONTAL OR ORBITO-NASAL PORTION — consists of the two 

orbital plates separated by the ethmoidal notoh. 
ORBITAL PLATES —Present: 

Undor SnrfiBlCe - Concave, on which are seen externally the 

Lachrymal fossa for lachrymal gland, and internally the 
Fcwa trochUaris for pulley of superior oblique. 

Uppdr Surface - Convex, forms part of anterior fossa of base of skull, and 

presents well marked cerebral impressions. 

ETHMOIDAL NOTOH - !■ filled up b^ horixontal plate of ethmoid. - The under 

surfkoe of its margin presents : 
Several half-celisy which complete ft close the ethmoidal cells, and 
7\oo grooves, which form part of 

Anterior ethmoidal canal for nasal n. ft ant. ethmoidal vessels, and of 
Posterior ethmoidal canal for posterior ethmoidal vessels. 
In fttmt of the ethmoidal notch is the 

Nasal spine, which articulates with nasal bones ft perpendicular plate of 
the ethmoid and forms part of roof of nose, and on the sides 

of which are the 
Opemtigs of the frontal sinuses 

Tk« eironmference of the bone is thick in the vertical or frontal portion, 
where it is serrated for articulation with the parietals, and is 
bevelled at the expense of the inner table, above, of the outer table, 
below. In the horisontal portion the circumference is thin ft serrated 
for articulation with the lesser wing of the sphenoid. At the junction 
of the two porticos of tho bone the oiroumference presents a large 
triangular roogh surfSaoe for articulation with tho greater wing of 

tho fphonoid. 
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THE PABIETAL BONE 



ArtieahUB with iU feWm, tbe ooeipital, temporal, fpbenoid k frontaL - Prcaeota: 

OUTKB SURFACE -* Conres, and pmente: 
Paridid faramm ai upper ft bade partf 
Paridal emhume ; 
Temporal ridgi^ beloir wliich it forma pari of temporal fotaa. 

UfNJBK SUBFACE — ConcaTe, and preMntas 
Cerdfral eminmca k dtprasioHs ; 

FurrowSf for randiScationi of middle meningeal artery; 
Half'groeve tor enperior longitudinal sinns k fiidz cerebri; 
Depratiam for Pacchionian bodiei. 

B0BDEB8 — Fonrt 

8np6rior *- Form lagittal ratnre bj artienlating with each other ; 

Inferior - Are : 

In Fbont - Bevelled externally k oyerlapped by gpreat wing of aphenoid 

k Bqnamoaa portion of temporal ; 

Behind - Serrated for artionlation with mastoid portion of temporal. 
Anterior - Serrated, and form coronal suture by articulating with frontal. 
Posterior - Serrated, and form lambdoid snture by artionlating with ocoipitaL 

> 

ANGLES — Fonr I 

Anterior Superior ft Posterior Superior - Correspond to anterior k 

posterior fontanelles, and form part of foregoing sutures. 
Anterior Inferior * Beceired between frontal k great wing of sphenoid, an 

inch above and behind superior external angle of orbit. - la 
grooved internally and sometimes chanelled for anterior branch 

of middle meningeal artery. 
Posterior Inferior * Articulates with mastoid portion of temporal, and pre- 
sents i^art of groove for lateral duos. 
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THE OCXIIPITAL BONE 



Aiiioulatefl with parietak, mastoid ft petronB portion! of temporali, iphaiioid A atlai, and 

preMntit 

OUTER SURFACE — Convex. Presents fVom behind forward! t 
Ext. oecipUal protuberance for lig^mentnm nnchsB ; 
Ext. oceipUal crests from whioh are giyen off laterally the 

Sup, curved line, for trapesins, stemo-mattoid ft oooipito*frontali! ; and the 
If^. curved tine for reoti capitis postioi major ft minor whioh are also inserted 

into depression below. - Between the two ciiryed lines are 

inserted the oomplezns, splenins ft superior oblique. 

flmimen magnum for oord and its membranes, spinal aooessory nerres ft vertebral 

arteries, on outer side of which foramen are the 

Condyles^ oblong, converging in front, convex firom before backwards, looking 

downwards ft outwards ; rough inwardly for attachment of 

check ligaments, and having in firont 
Ant. condyloid foramen for hypoglossal nerve ; having behind 
Atr/. condyloid fossa sometimes perforated 1^ posterior condyloid fora- 
men for a small vein to lateral smus, and having on their 

outer side the 
Jugular process for rectus capitis lateralis ft lateral oocipito-atloid 

ligament I 
Basilar procas presenting in middle line the 

Pharyngeal spine for tendinous raphe ft superior constrictor of pharynx, and 

laterally a 
Rough depression for recti capitis antid mi^or ft minor. 

INNER SURFACE — Concave, presents from behind forwards t 

Crucial ridee, to centre of which corresponds the torcular Herophili, and of which the 
Upper division ascends to superior angle, and is deeply grooved for superior 

longitudinal imius ft falx cerebri ; 
Inf. division, or int. occipital crest, descends to foramen magnum where it 

bifdroates; gives attachment to falx cerebelll. 
Lateral divisions bound posteriorly the inferior occipital foss8d, and are deeply 

grooved for lateral sinuses ft tentorium cerebelli« 
Foramen magnum, near side of which are the 

Ant. condyloid foramina ft sometimes the 
Post, condyloid foramina. 
Basilar groove, whioh supports medulla oblongata ft pons, and on each aide of which 

i! a half 
Groove for inferior petroaal sinus. 

BORDERS —Four: 

Superior - Form lambdoid suture by articulating with parietals. 

IXuBrior - Articulate with mastoid ft petrous portions of temporal, and assisi 

in forming jugular foramen or foramen lacerum posteriua» 

ANGLES -Fo«rr 

Superior - Beceived between the two parietal bones, and corresponds to 

posterior fontanelle. 
Inferior - Joins with body of sphenoid about I8th or 20th year. 
IiAteral - Beceived between posterior inferior angle of parietal and mastoid 
portion of ^mporal \ presents on its inner lurfaoe outer end of groove 

for lateral einua. 
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THE TEMPORAIj BONE 



Is dhukted at side of base of Bknll, and artionlatefl with paridal^ oecipiialt sphenoid^ malar ft infiHar 

maxiUary btmes* 
Is dirided into sqnamonSy mastoid ft petrons portions. 

SQXTAISOXTS PORTION — Presents outer ft inner snrflkoes and cironmferenoe. 

Outer Snrfoce — Conrex, forms part of temporal fossa and presents lower part of 

temporal ridge'Mdri^t zygomatic process in front, mnd, glenoid fossa below. 
ZYOOMATIC PBOOESS — First projects outwards, and is broad ft flattened from 

aboTO downwards. It then twists forwards and presents t 
BoBDBRS - upper long ft thin for temporal f. ; lower short ft thick for masseter. 
Surfaces - outer conyex, inner oonoave also for masseter. 
Afbx - Serrated, artionlates with malar bone. 
Base - Presents tJkree roots : 

Anterior - Wide ft transrersely directed forming eminentia arttcularis; 
Middle - Forms posterior bonndary of glenoid fossa; 
Posterior - Forms origin of temporal ridg^. 
GLENOID FOSSA — Is comprised between anterior ft middle roots of the sygoma, 

and presents the 
Glaseeian Fissvsb - For prooessns gracilis of malleus, laxator tympani m., ft 

tympanic artery, and divides the fossa into 
Anterior part - Articular, and corered with cartilage which is prolonged 

over the eminentia articularis. 
Posterior part - Kon-articular, bounded behind by raginal ft auditory 

processes ft middle root of sygoma. 
Innor Surface — Ooncaye. Presents cerebral impressions, and grooves for middle 

meningeal artery. 
CircuIXXferexiCe — Thin above and behind, where it is bevelled internally and articulates , 
with parietal s thick, in front, where it is slightly bevelled externally and 

articulates with great wing of sphenoid. 

lEASTOID PORTION — Presents outer ft inner surfaces and borders. 

Outer SurfiElCe — Boughs presents: 

Mastoid foramen for a vein to lateral sinus, and is prolonged into 
Mastoid process for insertion of stemo-mastoid, splenius capitis ft traohelo»mastoidf 

and on the inner side of which is the 
Digastric groove for origin of posterior belly of digastric, and further inwards the 
Occipital groove for occipital artery. 

InXier Sur&ce — Forms part of posterior fossa of base of skull and presents descending 

portion of 
Croaoe for lateral sinus. , 

Borders -Post, ft Sup. — Thick ft serrated for posterior inferior angle of parietal 

and lower border of oodpitaL 

PETROUS PORTION — vide next Tablet. 
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PETROUS PORTION of the TEMPORAL BONE. 



IPjraiiiidtt], direetad forwards A iawurdi mnd wedged in between the iphenoid ft the bMU 

larprooeiiofiheoooipitftL Preientit 

BftSO — Ite exposed pert preeente the 

Mtatm ouiHtorms exUmuSf the lower part of which is rarroimded by the 
AudUory proctss^ to whioh is attached the cartilage *of the pinna. 

Ap0Z — Pr eee n te the 

Intemml orifice &/ iki carotid carnal ; and formi the poeterior A onter bonndariee of the 

foramen lacemm medins* 

Azitb BnrfiMM " Forma posterior boundary of middle fossa of base of ekiill, and presents from 

before backwards ft outwards that 
ItUeruaJ ori^eoft/ki carotid canalf 
Defranomnr Gasteriam gangiiomt 

HuUut Fauopa with a groove Uadingto it, both for large superficial petrosal nerre and 

petrosal branch of middle meningeal artery, and near whioh hiatus 

are frequently seen 

7W or three other small foramifia for small inperfioial petrosal nerre, petroial 

branch of gloseo-pharyngeal ft branch of gloMO-phairngeal ' to large 

superficial petrosal nerre. 
Eminence corresponding to the superior semicircular canal^ on the outer side of which is a 
Depression corresponding to the cavity of the tympanum. 

Pott. Surfieioa — Forms anterior boundary of posterior fossa of base of drally and presents x 
Meatus anditorius intemus for focial nerre and auditory artery ft nerre i 
Opening o/Agmductm VestiMi for small artery ft vein to Testibnle ft a process of the 

dnra mater. 

I&IL OY Basilar Boriboe — Preeents in a diagonal line from beforo backwards ft ontwardst 
Hough surface for origin of levator palati ft tensor tympanii 
Inferior orifice of carotid caned; 
Vaginal process which embraces root of 

Styloid process^ whioh gives attachment from abore downwards to the stylo-pharynffena, 

•hyoideos ft -gloesos mnsoles, and to the stylo-hyoid ft -maxillary ugts., 
Stylo*mastoid foramen for fociu nenre ft stylo-mastoid artery. - behind ft on inner nde 

of the carotid canal ft vaginal process are the 
ular surface^ which articolates with Jognlar jirooeis of occipital^ and the 
~ rfiua for sinos of internal jngolar vein, whioh fossa assists in forming 
jugular foramen or foramen laoenim posterios, and has near to it i 
(Hmingfbr Arnolds nerve^ on its outer wall. 

Opening for JacobsosCs nerve^ in front, on bony ridge between it ft carotid 

oanal. 
Opening cfApteductus Cochlea^ in front ft to inner side, dose to posterior 

border of the petrous bonsu 

Borden — Threes 

SunBBiOB - Grooved for superior petrosal sinus ft attachment of tentorium osrebellL 
PosTiBiOB - Grooved in front for inforior petrosal sinus ; presents jugular fossa behind. 
AMnuoB - Its iimxB past articulates witn spine of sphenoid; its outbb past is joined by 
a Buturo to the squamous portion of the bone. In the angle of iunotion of these 

two portions aro found the 
Canal for the tensor tywtpasU neuscle above, and the 

Ossoous portion oftkeSmtachian tube below, on the outer side of which latter opening is the 
tamed sfHuguier for «iit of ohord* tyapaai 
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THE SPHENOID BONE 

Is sitiiated at front part of base of niro]!, and artionlatos with the 7 other cranial bones ft with 
Presents for examination : vomer & both malar ft palate boneo. 

B0D7 ~" Xs cuboid, bnt presents only fonr free surS&oea, the two lateral sixrfaoes being oontinaons 

^^ with the wings ft pteiygoid processei. 

UPPIiR SURFACE — Presents from before backwards : 
Ethmoidal spine, which articnlates with ethmoid ; 

Smooth surface slightly eleyated in median line, and which supports ol&ctory nerres i 
Optic groove leading laterally 'to optic foramen; 
Olivary process ; 

Pituitary fossa or sella turcica bounded laterally ft in front by middle clinoid processes { 
Dorsum sdlce notched laterally for 6th pair of cranial nerres, and presenting posterior 

clinoid processes at its superior angles. On each side of body is the 
Caver nous groove cnnred like an italic S for internal carotid artery. 
ANTERIOR SURFACE — Presents in middle W the 

Sphenoidal crest, which articulates with perpendicular plate of ethmoid ; on either side the 
Openings of the sphenoidal sinuses, which are partly closed in front by the 
Sphenmdal turbinated bones or bones ofBeftin, - This snrt articnlates laterally with 
06 planum of ethmoid, and inferiorly with orbital process of palate bone. 

UNDER SURFACE — Presents in middle line the 

Rostrum^ which is received between the alas ot the vomer, and is continuous 

anteriorly with sphenoidal crest ; on each side of the rostrum is the 
Vaginal process, which passes inwards beneath, and articulates with, the 

alsB of the vomer, and externally to which is the 
FterygO'palcUine groove, which forms pterygo*palatine canal with sphenoidal 

process of palate bone. 

POSTERIOR SURFACE ~ Articulates with basilar process of occipital bone, with which 

GREATER WINGS — Present : ^^ ^<«8 a* age of 18 or 20. 

SUPERIOR or CEREBRAL SURFACE — Forms part of middle fossa of base of 

skull, and presents from before backwards at its inner part : 
Foramen rotundum for superior maxillary nerve; 

Foramen ovale for inferior maxillary ft small petrosal nerves ft small meningeal artery, 

on the inner side of which latter foramen is sometimes seen the 
Foramen Vesalii for a small vein; 
Foramen spinosum for middle meningeal artery. 
EXTERNAL SURFACE — Is divided by pterygoid ridge into : 

Superior part, which enters into formation of temporal fosBa, and 

Inferior part, which assists in forming zygomatic fossa, and presents posteriorly 

Spine of sphenoid f or in ternal lateral ligament of jaw ft laxator tympani muscle. 
ANTERIOR or ORBITAL SURFACE — Quadrilateral ; assists in forming outer wall of 

orbit and sphenoidal ft spheno-maxillary fissures, and articulates with frontal 
ft malar bones. Presents a small spine for lower head of external rectus. 

CIRCUMFERENCE. „ „ „ ^ . ^ . ^^ 

% Fbom Back of Body to Spine - Forms anterior or outer margin of foramen lacerum 

medium, in front, and articulates, behind, with petrous portion of temporal b. 
From Spine to Tip -Articulates with squamous portion of temporal bone, being 

bevelled internally below, externally above. 

From Tip to Front of Body - Presents externally a broad triangular surface for 

frontal bone, and forms, internally, lower boundary of sphenoidal fissure. 

LESSER WINGS or PROCESSES of INGRASSIAS — Long, thin, triangular: 
UPPER SURFACE — Smooth, forms part of anterior fossa of base of skull ; 
UNDER SURFACE — Forms back of roof of orbit and upper boundary of sphenoidal fissure, 

which latter is bounded internally by body of sphenoid, and transmits 3rd, 

4th ft 6th nerves, and ophthalmic nerve ft vein. 
ANTERTQR BORDER — Articulates with frontal bone ; 

POSTERIOR BORDER — Forms at its inner extremity the anterior clinoid process. 
INNER EXTREMITY — Presents two roots which bound optic foramen. 
PTERYGOID PROCESS — consists of two plates which bound pterygoid fossa, and are 

separated below by a triangular notch filled up by pterygoid process of palate bone. - Its 
ANTERIOR SURFACE — Forms posterior wall of spheno-maxiUary fossa, and presents 

anterior orifice of vidian canaL 
EXTERNAL PTERYGOID PLATE — Broad, thin, inclined outwards. Forms inner 

ft outer walls of ^gomatic ft pterygoid fossao respectively, and gives 

attachment to internal ft external pterygoid muscles. 
INTERNAL PTERYGOID PLATE - Narrower ft longer. Its 

Outer ft inner surfaces - Form respectively inner boundary of pterygoid fossa a outer 

boundary of posterior nares. At its apex it presents 
Hamular process for reflection of tendon of tensor palati. ftsd at its base 
Scaphoid fossa for origin of that mnsole. 



23 



THE ETHMOID BONE. 



lAgbt, ipongj, onboidy projects downwards from between orbital plates of frontm, and enters 

into fohnation of orbits & nasal fossse. 
Artionlates with frontal^ sphenoid ft sphenoidal turbinated boneSf both nasal, superior fnaxiilary. 
May be diTided into three parts , lachrymal, palate, inferior turbinate A vomer. 

HORIZONTAL OR CRIBRIFORM PLATE - Beoelyed into ethmoidal 

notch of frontaL 
Forms part of roof of nose ft of anterior fossa of base of sknll, and presents in the 

median line the 

Crista ^H, which g^ves attachment to falz cerebri, and articulates below ft 

m front with frontal bone, completing foramen 0€Bcnm; - and on each side 

T^ree rows of foramina for branches of the olfactory nerve, and more anteriorly a 

Fissure for nasal branch of ophthalmic nerre. 

PERPENDICULAR PLATE — Descends from nnder snrfaoe of former, and assists 

in forming nasal septum. 
Is more or less inclined to one or other side, and presents numerous grooves' for 

branches of olfactory nerve. 
Articulates in front with frontal spine and nasal bones, behind with crest of sphenoid 

ft vomer, and joins below with triangular cartilage of nose. 

laATERAL HAE^EiS ~" Cubold, and enclose a number of irregular cavities, the ethmoid 

cells, which are divided into an anterior ft a posterior set. Their 

Anterior, Upper & Posterior Sarfietces - Present numerous half-cells, which are 
' completed respectively by articulation with 

Lachrymal bones ft nasal processes of superior maxilla, 
Frontal bone. 

Sphenoidal turbinated bones ft orbital processes of palate bones. - The upper 
surface also presents two grooves which assist in forming the 

anterior ft posterior ethmoidal fbramina. 
Outer SnrfitCe " Presents a thin smooth plate of bone the os planum which forms inner 

wall of orbit, and articulates with % 

Lachrymcd bone, in front ; 

Orbital plaU of frontal, above | 

Body of sphenoid, behind ; 

Superior maxillary ft orbital process ofpakUe bone, below. 

Under SnrfiElce - Presents under surface of middle turbinated process and the projecting 
^if^^/2^;»/r(K-^j, which articulates with inferior turbinated bone, and assists in 

forming inner wall of the antrum of Highmore. 
Inner SnrfiMe ^ Forms part of outer wall of nasal fossse, and presents from above down* 

wards the 
Superior turbinated process, small and corresponding to post, part of nasal fossss i 
Superior meatus, wmch communicates with posterior ethmoidal cells ; 
MiddU turbinated process, which extends along whole length of lateral mass; 
Middle meatus, which communicates with the anterior ethmoidal cells (and 
through these with the firontal sinus) by means of a wide fimnel-shaped 

oanaly the 
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INNER SURFACE of the BASE of the SKULL 



Freientf three fb«M9. 

ANTERIOR FOSSA — Thehighert. 

Formed bj orbital plates of flrontal, cribriform plate of ethmoid, leeser wingf and front 

part of vpper siuf aoe of body of ■phenoid. 
Preaents the mtnres between the foregoing bonee, and hi median line and from above 

downwarda and then baokwardt i 
Front part of groove for superior longititdmal imms. 
Frontal crest^ 
Foramen cacuMf 
Crista gaiUt 
A sligMly devoted ridse. 

(m the Bide of the two latter is the 

Olfactory groove deep in front^ where it is formed by cribriform plate of 

ethmoid, and present! 
Three rows offbrandsta Tor ol&otory nenres, 
Slit4ikeepemng^iiBmlnerTe^ 

Anterior h posterior ethmoidal foramina for nasal nerve and ante- 
rior A posterior ethmoidal arteries. 

MIDDLE FOSSA - Tide next Tablet 

POSTERIOR FOSSA - The deepest 

Formed by occipital, petrous ft mastoid portions of temporal and posterior inferior angle of 
parietal, and boxmded in front by dorsmn sellsB ft superior border of petrooa 

bones, and behind, by grooyes for lateral sinnsee. 
Fresents the sntnres between the foregoing bones, and in the centre : 

Foramen magnum for cord and its membranes, spinal accessory nerves ft vertebral 

arteries. 

In Front of the Foramen ICagntim is the 

Basilar grooust which supports mednlla oblongata ft pons, and on the sides of 
which are tiie petro^cccipital sutures^ which are grooved in front 
for inferior petrosal smnses and expanded behmd into jngnlar 

foramen or foramen laoemm posterins. 

Behind the Foramen ICagntim ia the 

Internal occipital crest^ which separates the two 

Inferior occipital fbssa^ and ends in the 
Internal occipital proiuberasuey which is situated at point of Junction of the 

Grooves fir lateral sinuses^ and to which corresponds the torcnlar 

HerophiU. 

On the Sides of Foramen Magntim are the 

Anterior condyloid fiframina for hypoglossal nerves, and, occasionally, the 
Posterior condyloid foramina fat a small vein to lateral sinos \ 
Jugtilar foremen or foramen laeerum posterius^ <tf winch the 

Anterior or inner pcLrt^ smaller and separated from the remainder 
by a bony ridge, gives passage toglosso-pharyngeal,pnen- 
mogastric ft spinal accessory nerves, while the 
Posterior part^ larger, transmits the internal jngnlar vein; 
PosUtkr surface of petrous portion of temporal bone presenting 

internal anditory meatus for &cial nerve and auditory arterv ft n^ 
Slit'lihe aperture of A^ueductus Vestibuli for small artery ft vein 

and a process of dura mater. 
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LE FOSSA of the BASE of the SKULL 



Ii narrow in median lino ft expanded laterally. 

Ii formed by bodj ft greater wings of iphenoid, ■quamoai portion and anterior warhob of 
petront portion of temporal and anterior inferior angle of parietal, and ia boonded 
hy lener winge of aphenoid ft anterior margin of optio grooTe, in front, and bj 

•nperior border of petrous bonef behind* 

graaenta the antarea between foregoing bones and 

In Median Line from before backwards : 

Q^ groove leading on either side to 

OpHcforawuH for optio nerre ft ophthalmte arterj, 

Oihary process^ 

StUa turcica on eaoh side of which is the 
Cavernous groove^ 

Dormm sdia presenting at its npper angles the 
PosUrior cUmM proceua. 

Laterally: 

CerArai tmnmrnkdepreuimt^ 91^9, grooves iwisX9>iSA^ and 

more internally, and from before backwards t 
Sphmoidal fissure or foramm lacerum anterms for 8rd, 4th ft 6th nenres, and 

ophthalmic nenre ft TeiOi 
Foramen rotundnm for superior maxillary nerre^ 

Foramm ovale for inferior maxillary ft small superficial petrosal nerrea 

and small meningeal artery, (on inner side of which latter 

foramen is sometimes seen 
Foramen VesalH for a small rein ), 

Foramm spmasum for middle meningeal artery, 

Forumem lacerum medium dosed with oartilaga. 

On Anterior Boribce of Petrous Bone : 

Internal orifice of carotid canal^ 

Depression fmr Casserian gangiion, 

Gromm to Hiatus Fallopii for large superficial petrosal nerve and to a smaller 

and more external opening for small saperfidal petrosal 

nerre I frequenUj 
7W a6br Msoi/y^nimfiia for small petrosal branch of glosso-phsjryngeal and 

branch of glosso-pharyngeal to large superficial petrosal nerrey 

Emnma corresponding to superior semi-drodar canaL on outer side of 

whiohlia 
D^rttnm corresponding to oaiity of ^ympani 
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THE PALATE BONE 

Presents horwmtal and vertical plates^ -from the point of jnnction of whicli two plates the pterygoid 
process 'projeoia backwards & outwards, -while from the upper border of the vertical plate project 

npwards, the orditai process in front, and the sphenoidal process behind. 
It articulates with Us fellow, the superior maxilla, sphenoid, ethmoid, inferior turhnated h vomer. 
It assists in forming -principally, the floor & outer wall of the nasal fossa and the roof of the mouth, and 
-secondarily, the floor of the orM, the pterygoid & spheno»maxil&fy fossa, and the innet wcUl of the 

Antrum ofHighmore* 

HORIZONTAL PLATE - Presents : 

Sup. ob Kasax Sub face - Smooth and concare from side to side, forms posterior part of floor of 

nasal fossa. 
Ikf. ob Buccal Subface - Bongh, marked posteriorly by a 

Transverse ridge for attachment of aponeurosis of tensor palati, and more externally by a 
Deep notch, which assists in forming the posterior palatine foramen. A little farther back, 

on the under surface of the pterygoid process, are the 
External i^- posterior small palatine foramina for external and posterior palatine nerves. 
Antebiob Bobdeb - Serrated for articulation with palate process of superior maxilla. 
PosTEBiOB Bobdeb - Free for attachment of soft palate. 

Inneb Bobdeb - Thick, surmounted by a ridge, which forms with its fellow a groove for vomer \ 

presents posteriorly the 
Posterior nasal spine for azygos uvulae. 

VERTICAL PLATE — Presents : 
Innbb Subface - Presents the 

Superior & middle turbinated crests, alcove, between ft below which are seen 
A narrow & two wider horizontal grooves, which form part respectively of the superior, middle 

& inferior meatuses. 
OuTEB Subface - Presents towards its middle a 

Smooth surface, which forms the inner wall of the spheno-maxillary fossa, and is prolonged 

inferiorly into a 

Vertical groove, which assists in forming the posterior palatine canaL In front of these is a 

Rough surface, which articulates with the superior maxilla; and further forwards still a 

Narrow smooth surface, which forms part of inner wall of antrum. Behind is a 

Rough surface, which articulates above with the pterygoid process of the sphenoid, 

below with the 8uperi6r maxilla. 
Antebiob Bobdeb - Thin, irregular, presents a projecting lamina, the 

McLxillary process, which assists in closing the lower part of the orifice of the antrum, and, 

forming a schindylesis, penetrates into a fissure of the superior maxilla 

-^ at the lower part of that orifice. 
PosTEBiOB Bobdeb - Articulates with the inner plate of the pterygoid process. 
Uppeb Bobdeb - Presents the 

Of Htal process in front, the Sphenoidal process behind, which processes are separated by a deep 
Notch forming the greater part of the spheno-palatine foramen (which foramen is completed 

above by the sphenoidal turbinated bone). 

FTERTGOID PROCESS — ^its into the notch between the two plates of the pterygoid process 

of the sphenoid bone, and presents: 
POSTEBIOB Subface - Triangular, concave, forms part of pterygoid fossa. 

Two Latebal Subfaces - Bough, articulate with the two plates of the pterygoid process & with 

the superior maxilla. 
Undeb Subface - Forms part of the roof of the mouth, and presents the 

External h posterior small palatine foramina for external & posterior palatine nerves. 

ORBITAL PROCESS — Projects upwards & outwards from the anterior part of the upper border 

of the vertical plate, and presents : 
Thbee abticulab Subfaces - Anterior, posterior & internal, - which join respectively with the superior 

maxillary bone, the sphenoidal turbinated bone & the lateral mass of the ethmoid. 

Two NON-ABTICULAB SUBFACES :- 

Superior or Orbital - Forms posterior part of floor of orbit ; 

External or Spheno-maxillary - Forms part of inner wall of spheno-maxillary fossa, and is 

separated from the foregoing by a 
Rounded border, which forms part of spheno-maxillary fissure. 

SPHENOIDAL PROCESS — Curves upwards, backwards & inwards, and presents : 

Uppeb Subface - Articulates with sphenoid ft sphenoidal turbinated bones, and assists in for- 
ming pterygo-palatine canal. 
Outeb Subface -Articulates behind with pterygoid process, and forms in front that small part 

of inner wall of spheno-maxillary fossa, which lies behind spheHo-palat. foramen. 
ffCKME SuBFACB - Conoave, forms part of outer wall of niuMd fossa. 
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INFEBIOB MAZILLABT BONE 



11 onrred vpon itself, and oonaiBts of a middle homonUl portion, the body, and of two lateral 

Tertioal portions, tiie rami 

BODY — PreMntfl: 

iBXT. SURFACE — ConTOz from side to ride and oonoave from above downwards. 

Presents in median line tha 
Symphysis^ a Tertioal ridge, at the lower part of which is the 
Mental process y from which the 

ixtental o6/Mue /tne ^MBeBh&okwhTdn, first horizontallj, giving attachment 
to depressores labii inferioris A angoli oris, and then obliquely 4 
becoming continaons with anterior border of ramns. - Laterally 

above the oblique line is th* 
Incisive fossa for levator menti ; and more externally the 
Mentcd foramen for mental vessels ft nerve. 

The Buccinator is attac}ied above oblique line behind, and 

the platysma, below it, in ftxmt. 
X2TT. SUBFACE — Concave from ride to ride and convex from above downwards. 

Presents tha 
Symphysis forming a linear depresrion, close to which near its middle are the 

superior ft inferior pairs of 
Genial tubercla giving attachment respectively to the genio-hyo-glosri ft 

genio-hyoidei. Below these tubercles begins tha 

Internal oblique line or mvlo^kyoid ridge for mylo-hyoid muscle, faintly 

marked at first, out becoming more distinct as it passes upwards 

ft backwards. - Above ft below this line are seen near the sym* 

physis the 
^Sublingual fossa for sublingual gland ; 
Hough depression for anterior belly of digastric; and more externally 
Submaxillary fossa for submaxillary gland. 

Above posterior extremity of mylo-hyoid ridg^ is attached 

the superior coostrictor of the pharynx. 
SUP. BORDER — Thickest behind, where it is dejected inwards ; presents sixteen 

alveolsB in the adnlt^ tea in iha ohild. 
INF. BORDER — Thickest and sUghtly everted anteriorly. 

R A IS I — Are quadrilateral, and present : 

EXT. SURFACE — Marked by oblique ridges for masseter. 
INT. SURFACE — Presents near middle 

Aperture of inferior dental caned, of which the anterior margin forms a prominent 
Spme for internal lateral ligament of lower jaw ; - and from which passea 

downwards ft forwards the 
Mylo-hyoid groove for mylo-hyoid vessels ft nerve, behind which groove is • 
Rough surface for internal pterygoid muscle. 

UPPER BORDER — Presents the coronoid ft condyloid processes separated by 

rigmoid notch. 
Coronoid process - Triangular, gives attachment by its surfaces ft borders to tem- 
poral muscle, and presents at its lower ft front part a groove 
which is continued downwards upon the alveolar process, and 
which gives attachment inferiorly to the buccinator muscle. 
Condyloid process - Consists of 

Condyle - Oblong, convex from ride to ride and from before backwards ft 

nearly transverse, its long axis when prolonged, meeting that of 

its fellow near anterior margin of foramen magnum. 

^ech " Flattened from before backwards, convex behind, excavated uk. 

front for external pterygoid muscle, presenting extemallv 9t 

^^ tubercle for external lateral ligament of jaw. 

ANTERIOR BORDER — Continuous with external oblique line; thin above, 

thicker below where grooved for buccinator. 

LOWER A POSTERIOR BORDERS — Thick and form inferiorly the 

Angle of the jaw, which gives attachment to masseter ft internal pterygoid 

muscles and to stylo-mazillaiy Ugament. 
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SUPEBIOB MAXTLLABY BONE - l&t Tablet. 



Fornui the whole of upper jaw by iti Qnion with its fellow. 
Aflsisti in fbrming : 

Roof of mmtht floor & outer wall of nose, floor of orbit ; 

Zymmatic & spheno^maxUlary fbss4B ; 

Spkeno-maxiUary i^ pterygo-maxillary fissures. 
May be deecribed as presenting a body and fonr processes, malar, nasal, alreolar k palaia 

BODY— Hollowed ont to form Antrum of Highmore. -Presents: 

OUTER SUBFAGK — Oonvez. Presents from within outwards ft backwards t 
Inciiwe or myrHform fossa for depressor alsB nasi, 

Canine fossa, large & deep for origin of levator angoli oris h compressor nasi; 

at upper part of which fossa is the 
Infra'OrbUal foramen for infraorbital vessels ft nerve ; 
Vertical riage^ which descends from malar process, and behind which is the 
Maxillary tuberosity, which is rough along its posterior border for articulation 
with the palate bone ft sometimes with pterygoid process of sphenoid* 

INNER SURFACE — Divided into two unequal parts by palate process. 

PART ABOYB PALATE PBOGESS - Presents from before backwards the 
Inferior turbinated crest, above and below which are 

Two wide antero-posterior frooves, which form part of middle ft inferior 
meatuses, and the former of which is surmoxmted by tiie 
Superior turbinated crest, which lies on inner surface of nasal process; 
A de^ groove which is converted into nasal duct by articulation with la- 
chrymal ft inferior turbinated bones t 
Aperture of Antrum of Highmore very large in disarticulated bone but 
diminished in articulated skull by ethmoid, lachrymal, inferior 
turbinated ft palate bones, and presenting inferiorly a fissure 
into which is received the maxillary process of the palate bone. 
A rough surface which articulates with palate bone and is divided into an 

anterior ft a posterior portion by a 
Vertical groove, which forms part of posterior palatine canaL 

, PABT BELOW PALATE PBOGESS - Forms anterior part of roof of mouth. 

UPPER SURFACE — Forms greater part of floor of orbit, and is bounded : 

On Innbb Side - By a thin edge which articulates from before backwards 
with lachrymal bone, os planum ft orbital process of palate bone. 
On OmxB Side - By a rounded margin which forms part of spheno- 
maxillary fis^re. 
IN Fbont - By lower part of circumference of orbit. - It presents behind 
Infra^orbital groove for infra-orbital vessels ft nerve, which groove becomes con- 
verted in front into 
Infra^-orbUal canal; - and at its anterior ft inner part a 
Depressionfor inferior oblique muscle, 

Antnixn of Highmore or Maxillary Sinus - is a large cavity hollowed out of 

body of the superior maxillary bonci 
Its walls correspond to the three surfaces of the body of the bone; they are 
very thin, and contain the infra-orbital ft ant .ft post, dental canals. 
Its aperture communicates with the middle meatus of the nasal fossfls, and is 
much diminished in sise, and generally divided into two by articu- 
lation with ethmoid, lachrymal, inferior turbinated ft palate bones. 
Several laminss of bone project into its cavity, as do also the roots of the 1st 

ft 2nd molar teeth, whic^ sometimes perforate its floor. 
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SXTPEBIOB MAXILLABT BONE - 2nd Tablet. 



MALAR PROCESS — TriangiUar, and presents t 

Ant. Snr&ce - Concave, forms part of canine fossa i 
Post. SnrfiEtOe - Ooncaye, forms part of sygomatio f< 
Sup. Surfkoo - IU>agh for articulation with malar bone. 

NASAL FROOESS — Triangular, and presents t 

Outer Surface - Concaye, gives attachment to orbicnlaris palpebrarum, tendo oonli, 

levator labii snperioris alnqne nasL 
Inner Surface - Presents from above downwards : 

Rough mrfacey which articniates with ethmoid bone ; 
Superior turbinated crest which articniates with middle turbinated bonei 
Inferior turbinated crest with the two grooves already described. 

Ant. Border - Thin, serrated above for artioolation with nasal bone, and oontinaons 

below with margin of the deep notch, which bounds laterally tha 

anterior aperture of the nasal iosssi. 

Poet. Border - Presents a (proove which forms part of nasal duct, of which cnroora the 
Inner margin articulates with lachrymal bone, while the 
Outer margin fbrms part of circumference of orbit, and presents the 
Lachrymal tubercle at its junction with orbital surface. 

ALVEOLAR FROCEISS — Forms a curve of a semi-horse-shoe shape. Is thicker 

behind than in fkont, and prasents eight alveoli in adults, five in 

ohildrea. 

PALATE PROCESS — Presento : 

Ulpper SurliEkCe - Concave firom side to side. Forms part of floor of nasal fossa, and 

presents in front the 
Incisor foramen or foramen ofStenson^ which is completed on its inner side by a 

thin lamina of bone directed backwards firom its anterior to its 
posterior border (from the latter of which this lamina remains 
disconnected in youth). This fbramen leads below into the 
Anterior palatine canal formed l^ the junction of the two bones, into which canal 

when it is viewed firom below, are also seen to open two other 

small foramina, the 

Foruwdna of Scarpa situated in the suture between the two lamin». - 

The foramina of Stenson transmit the anterior palatine vessels, 

while the foramina of Scarpa transmit the naso-palatine nerves, 

of which the right one is said to be posterior to the left. 

Under SurfiElce - Concave, rough, forms part of roof of mouth. - Is channelled 

bya 

Groove (sometimes by a canal) for the posterior palatine vessels k anterior 

or great palatine nerve, and presents behind anterior part of 

lower onfioe of 
Posterior palatini canal. 

Inner Border - Baised into a ridge which fiorms with its fellow a groove for vomer, 

and presents in fhmt the 
Anterior nasal spisu. 

Ant. Border - Forms lower part of anterior aperture of nasal 
Poft. Border - Articulates with horisontal plate of palate bone. 
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THE SMALL BONES of the FACE. 

N ASAIi BONES — Form bridge of nose. - Narrow & thidk aboTO , wide and tliin below. 

Present: 
Outer SurfikCB * Convex from side to side, oonoaye from above downwards at npperpari. 

Presents several arterial grooves and a foramen for a small vein. 
Inner SurfiElOe *- inversely carved ; presents a gnroove for external branch of nasal nerve. 

Borders : 

SuPEBiOR - Narrow, thick, articnlates with frontal ; 

IivVERiOE - Broad, thin, joined to lateral cartilage of nose ; has a notch for nasal nerve ; 
External - Articnlates with nasal process of snperior maxillary bone ; 
Internal - Thick, articnlates with its fellow ; is prolonged backwards into a crest which 

articnlates with nasal spine of frontal & perpendicular plate of ethmoid. 

T f^OHRY T^^Ti BONES — Form front part of inner wall of orbit. Present j 
Outer Sur&ce - Presents from before backwards : 
Crowe, which forms part of nasal dnct ; 
mdge, which gives attachment to tensor tarsi muscle ; 

Smooth surface, which forms part of inner wall of orbit. 

Inner Snrfoce -Presents a furrow corresponding to foregoing rid^; forms part in fi^nt 

of middle meatos, and articulates behind with ethmoid bone. 

Borders: 

Anterior, Superior, Posterior - Articulate respectively with nasal & internal angular 
processes of superior maxillary & frontal bones, and with os planum of ethmoid. 

Interior - Articidates behind with orbital plate of superior maxillary, and, in frx>nt, is 
jnrolonged downwards into a pointed process, the hamulus lachrymalts, which arti- 
culates with lachrymal process of inferior turbinated bone. 

BIAIjAR bones — Articulate with temporal, frontal, sphenoid & superior maxillary bones, 

and form part of outer wall ft floor of orbit, and of temporal & zyg^ 

matio fosBse. Present : 
Outer SnrfiEtCe " Convex ; presents a small malar foramen for malar branch of temporo- 

malar nerve, and gives attachment to the zygomatic muscles. 
Inner Snrfoce - Articulates internally with superior maxillary bone by a rough trian- 
gular surface, and is concave externally, where forms part of temporal k zygo- 
matic fossae and presents a foramen for temporal branch of temporo-malar nerve. 
Orbital Process- I'roieota backwards forming part of outer wall & floor of orbit ft of tem- 
poral fossa ; articulates from above downwards with frx>ntal, sphenoid ft superior 
maxillary bones, and bounds spheno-maxillary fissure anteriorly. - On its inner 

surface it presents one or two temporo-malar foramina. 
Frontal Process - Thick, vertical, articulates with external angular process of frontal. 
Zygomatic Process - I^ng, horizontal, articulates with zygomatic process of temporal. 

Borders: ^ « . - 

Antero- Superior - Forms lower ft outer part of circumference of orbit. 
Antero-Inverior - Articulates with superior maxillary bone. 

PosTERO-SuPERiOR ft Postero-Inferior - Are continuous with superior and inferior 

margins of zygomatic process. 

INFERIOR TURBINATED BONES — TMu, and extend along whole length of 

cuter wall of nasal fossa. Present : 
Outer concave ft Inner convex Surfaces^ marked by vascular grooves and canals, and 

the latter of which looks upwards ft inwards. 
Upper Border - Which, from before backwards : 

Articulates with inferior turbinated crest of superior maxillary ; 
Forms lachrymal process, which articulates with lachrymal ft superior maxillary 

bones and completes nasal duct ; 
Presents mcLxillary process, which curves downwards and outwards over lower 

edge of orifice of antrum of Highmore. 
Presents ethmoidal process ^ which ascends to join unciform process of ethmoid. 
IiOWer Border - is free and slightly thickened. 

VOISER — Forms posterior part of nasal septum, and is frequently bent to one or other side. 

Presents : 
Iiftteral Surfaces *- Present vascular ft nervous furrows, and naso-palatine groove for 

naso-palatine nerve. 

Superior Border - Presents a deep groove bounded by two projecting alee, between which 

the rostrum of the sphenoid is received, and which are overlapped inferiorly by 

the vaginal processes of the same bone. 
Inferior Border - Articulates with ridge formed by palate plates of superior maxillary 

ft palate bones. 
Anterior Border - is grooved above for articulation with perpendicular plate of eth- 
moid and joined below to cartilage of the septum. 
Posterior Border- Free, thicker above than below; separates posterior ai)ertures of 

of the 
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USE OBBIT. 



Qnadrilateral pyramidal fosia looking forward! A ontwarda and formed by aeren bonea^ 

the fkt>ntal| ethmoid, iphenoid ( which enter into/ormation of both orbits), inpe- 

rior mazillarj, malar, lachrymal & palate. 

Oommonicatef with oraninm, and with nasal, temporal, sygomatio A spheno-mazillary 

fossB through optic foramen, nasal duct ft spheno-maxillary fissure. 
Presents} 

BOOF — Formed by orbital plate of frontal & lesser wing of sphenoid. Is concaTe, and pre- 

sents the suture between the foregoing bones, and in front tba 
Lachrymal fossa for lachrymal gland, and a 
Depression (fovea trochUaris ) for pulley of superior oblique. 

FLOOR — Formed by upper or orbital surface of superior maziUary and orbital processes of 

malar ft palate bones. Presents the sutures between foregoing bones, the 
Infra^orhUal groove for infra-orbital Tessels ft nerre, which becomes oonrerted in frtmt into 

Infra'orbiiai canal ; and also at its anterior ft inner part a 
Depression for inferior oblique muscle. 

INNSB WALL — Formed from before backwards by nasal process of superior maxillary, 

lachrymal, os planum of ethmoid, body of sphenoid. Is antero-posterior 

in direction and parallel to its fellow, and presents the sutures between 

foregoing bones and the 
Laehrymal groove for lachrymal sac. 

Crest of lachrymal bone for tensor tarsi muscle. 

OUTJSR WALL — Formed in front by orbital process of malar bono, and behind by ante* 

rior or orbital surfkce of great wing of sphenoid. Is very oblique forwards 
ft outwards being nearly at right angles with its fellow, and presents the 

suture between foregoing bones, and the 
Orifices of one or two malar canals. 

Small spine for lower head of external rectus. 

ANGLES: 

SUP. EXTEBNAL -Presents t 

Articulation of ftt)ntal with malar bone ft orbital plate of sphenoid. 

Sphenoidal fissure or foramen lacerum anterius for 8rd, 4th ft 6th nerres and ophthalmio 

nerre ft yein. 
SUP. INTERNAL - Presents 

Suture connecting frontal with lachrymal ft os planum, in which suture are the 

Anterior ethmoidal canal for nasal nerre ft anterior ethmoidal vessels, and the 
Posterior ethmoidal canal for posterior ethmoidal vessels. 
IKF. EXTEBNAL - Presents 

SphenO'maxUlary fissure for infra-orbital vessels ft nerve and ascending branches of 

Meckel's ganglion. 
INF. INTEBNAL - Presents 

« Articulation of superior maxillaiy ft palate bones with lachrymal ft os planum. 

CIBOUMFERENCE OR BASE — Quadrilateral, looks forwards ft outwards. Is 

bounded by supra-orbital arch and external ft internal angular processes 
of frontal, anterior border of orbital surface ft nasal process of superior 
maxillary, and anterior border of malar bone. Presents 

SuprU'Orhital notch or foramen for supra-orbital vessels ft nerve ; and assists in forming 

dutchrymal ^oove for lachrymal sac. 

APEX — Corresponds to optic foramen for optic nerve ft ophthalmio artery. 
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THE NASAIi FOSSiE. 



Two nanrow irregnlar osTities oomprised between the orbita & superior maxillary bones, 

and between the roof of the month & the front part of the base of the sknlL 

Ftermed by ethmoid, sphenoid, frontal, superior maxillary, nasal, palate, inferior tnrbin* 

ated & Yomer (all the bones of the face except malar & inferior maxillary). 

Oommimicate with orbit (nasal dnct), month, (anterior palatine canal), cranium (olfactory 

Ibramina), spheno-maxiUary fossa (spheno-palatine foramen), and with the 
frontal, ethmoidal, sphenoidal, & maxillary sinuses. - Present : 

BOOF — Narrow, and is from before backwards : 

OUique upwards & backwards and formed by nasal bone k nasal spine of frontal, 
Horiatmial and formed by cribriform plate of ethmoid, 

Wigue downwards k backwards and formed by body of sphenoid. - Presents the sutures 

between the foregoing bones and from before backwards s 

Groove on nasal bone for outer branch of nasal nerve ; 

Half crest for perpendicular plate of ethmoid ; 

Olfactory foramina k nasal slit for olfactory and nasal nerves ; 

€^enings ofsphetundaJ sinuses partly closed by sphenoidal turbinated bones | 

Articulation ofala ofvonur with body of sphenoid. 

TLOOR — Concave from side to side, and formed by palate processes of superior maxillary ft 

palate bones. - Presents the suture between foreg^oing bones k the 
Upper orifice of the anterior palatine canal ; 

Half crest for vomer, which terminates in frt>nt k behind in the 
Anterior k posterior nasal spines. 

IN2T2R WALL — Formed principally by the perpendicular plate of the ethmoid above 

k in front, and by the vomer below k behind, and secondarily by 
Basal spine of the frontal, rostrum of sphenoid, crests of superior maxil- 
lary, nasal k palate bones. Has an angular deficiency in front which is 
filled up by the cartilage of the septum. - Is frequently inclined to one 
or other side; and presents the sutures between the foregoing bones and 
Vascular k nervous farrows k 
Naso-pakUine groove for naso-palatine nerve. 

OUTER WALL — Formed by: 

ijachrymalbonekt^asal process of superior maxillary ; 
Jmner surface of ethmoid, superior maxillary k inferior turbinated bones ; 
Vertical plate of palate bone k inner plaU of pterygoid process. - Presents the sutures between 

the foregoing bones and from above downwards : 
Superior turbinated process of ethmoid; 

Superior meatus, into which open the sphenoidal k posterior ethmoidal sinuses 
and the spheno-palatine foramen. - Both are short and are situated at 

the posterior and upper part of the nares ; 

iRddle turbinated procas of ethmoid ; 

Middle meatus, larger than foregoing, into which open the Antrum of Highmore 

and throuffh the infondibulum, the anterior ethmoidal cells k frontal 
^ sinuses; 

inferior turbinated bone ; 

Inferior meatus, the largest, presents in front the opening of the nasal due*. 
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LATERAL REGION of the SKULL 



Pmenta from behind forwards the t 
Mcutaid process ; 
Ext. oMditory meatus ; 

Zygomatic arch h ramus ofiAejaw, whioh two Utter aroh orer the temporal, Ejgomatio 

ft ipheno-mazillary foesas. 

TEMPORAL FOSSA 

It formed by the temporal, frontal, ft malar bonei, the great wing of the sphenoid, 
ft the anterior inferior angle of the parietal, and is deeply excavated below ft 

in front. - 
Is bounded abore by the temporal ridge, and opens widely below into the sygomatic 

fossa, the boundary line between the two being the lygomatio arch ft the pterygoid 

ridge. 

ZTOOMATIC FOSSA 

Is an irregular and imperfectly enclosed space, the incomplete walls of which are formed 

on the anterior, inner, upper ft outer aspects respectively by th( 

Tuberosity of the sup. maxillary bone^ 

Ext, pterygoid ^ate^ 

Under surface of great wing oj sphenoid as far as pterygoid ridg^, and squamous 

portion of temporal bone. 
Zygomatic arch ft ramus of lower jaw, 

Oommnnicates with temporal fossa beneath the lygoma, and with the orbit ft spheno- 
maxillary fosssB through the spheno-maxillary ft pterygo-maxillary fissures. 

BpllOnO-Maxillary Fissure - ^ bounded by superior maxillary, great wing of sphenoid, 

malar ft palate bones, aud joins internally at right angles with pterygo- 
maxillary fissvure. 
Opens up oommunioatlons between the orbit and the temporal, sygomatic ft 

spheno-maxillary fosssd. 
Transmits infraorbital artery, superior maxillary nerve ft ascending or orbital 

brsjichea of Meokers ganglion. 

PtorygO-Maxillary Fissure - 1> comprised between pterygoid process ft tuberosity of 

superior maxillary bone. 
Joins superiorly at right angles with spheno-maxillary fissure. 
Transmits internal maxillary artery from sygomatic to spheno-maxillary fossa. 

SPHENO-MAXILLART FOSSA — !■ the narrow ft vertically elongated space 

comprised between the pterygoid process ft the maxillary tuberosity, and bounded 
above ft internally by the body of the sphenoid ft the vertical plate of the palate bono. 
Its vpper part is the point of meeting of the sphenoidal, spheno-maxillary ft pterygo- 
maxillary fissures. 

It oommnnicates with the cranium, orbit, sygomatic ft nasal fossoa by the foramen rotun- 
dum ft spheno- ft pterygo-maxillary fissures ft the spheno-palatine foramen, and has, 
opening into it, the vidian, pterygo-palatine, posterior palatine ft accessory posterior 

iMJatine canals. 
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X7NDEB SUBFACE of the BASE of the SKULL 



Ib bonnded firom before backwards by ; 
Alveolar arch &• teeth of upper jaw; 

Lower border of malar bone, ttygoma 6« imaginary line from sygoma to maitoid prooewf 
Superior curved line ofoccipiUu bone. 

Grouping points of interest on nnder surface of skull, the latter may be said to present firom 

before backwards: 
Roof of Mouth ; 
Posterior Aperture ofNares : 

Under Surface ofBcuilar Process, on each side of which is a 

Quadrilateral Space, the angles of which are formed by the CtOndtle of the oodpital 
bone, and by the Ptertgoid, Zygomatic and Mastoid Processes. This space 
is the Author's CONDYLO-PTSBYGO.ZYGOMATO.MASTOID SPACE. 

Under Surface of Remaining Part of Occipital Bone* 

ROOF OF THE MOUTH 

Is formed by palate processes of superior maxillary & horisontal plates of palate bones, and 

is bounded laterally & in front by alveolar arch. 

Is concaye, uneven h marked by a crucial suture, and presents from before backwarda bi 

outwards : 
Lower opening of anterior palatine canal, into which may be seen to open, laterally 
jForamen ofStenson for anterior palatine vessels, and in middle Une, 
Foramina of Scarpa for naso-palatine nerves; 
A groove leading to 

Posterior palatine foramen for post, palatine vessels & ant. or great palatine n*! 
Transz;erse ridge for attachment of aponeurosis of tensor palati; 

Accessory or smcdl palatine foramina, posterior &* external, for posterior or small, and the 

external palatine nerves. 

POSTERIOR APERTX7RE OF THE NARES 

Is bounded by body of sphenoid, horizontal plate of palate bone, and inner plates of pterygoid 

processes, which latter present inferiorly 

ffamular process for reflection of tendon of tensor palati, and superiorlyi 
Scaphoid fossa for origin of that muscle. 
Is divided into two by vomer, and presents inferiorly 

Pcsterior nasal spine for origin of azygos uvuIab, and superiorly 

Expanded aid of vomer, which articulate with rostrum & with vaginal processes of 

sphenoid, and on either side of which are 
Pterygo-palaHne canals formed in part by sphenoid & in part by palate bones, 

and giving passage to pterygo-palatine vessels^ nerves. 



XTNDER SURFACE OF THE BASILAR PROCESS: 

Presents iii middle line ^ 

Pharyngeal ipine for median raphe & superior constrictor of pharynx, and laterally, 
Rough depressions for insertion of recti capitis antici major & minor. 

CONDYLO.PTERYGO.ZYGOMATO.MASTOID SPACE— v. next Tablet. 
UNDER SURFACE OF THE OCCIPITAL BONE (Eemainimo part) -Pre. 

sents: 
Foramen magnum for cord & its membranes, vertebral arteries 9t spinal accessory 

nerves, on outer side of which foramen are 
Condyles of occipital bone having 

Jugular process on their outer side, 
Anterior condyloid foramen in frt>nt, 

Posterior condyloid fossa sometimes perforated by ^<d posterior condyloid 

foramen bebind* 
Ext. Occipital Crest giving off laterally 
Superior &* Inferior curved lines, and ending posteriorly In 
External occipital protuberance. 

For parts just mentioned see Occipital Bone. 
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DNDYLO-FTEBYQO-ZYGOMATO-MASTOID SPACE 



is formed by the under Borfaoes of the oocipital bone and of the ■qnamone A petrous por^ 
tions of the temporal and of the greater wing of the sphenoid, and is situated on either 

side of the basilar process* 
It is quadrangular. 

ITS ANGLES 

Are formed by the Ck>nd7les of the oocipital bone and bj the Pterygoid, Zygomatio 

& Mastoid processes. (Vide these parts in respeotiye Tablets. ) 

It is diyided in two by a well marked diagonal line obliquely directed fhnn before back- 
wards A outwards, and presents points of interest both in front of & behind its 

diagonal line. 

ITS DIAGONAL LINE 

Extends from tiie root of the pterygoid to the mastoid process, and presents from be* 

fore backwards it outwards Um 

Foramen lacerum medium dosed by cartilage, and crossed superiorly by the 

internal carotid artery & the Vidian nerrei 

JRouffi surface for origin of levator palati & tensor tympanif 
Inf. orifice of Carotid Canal \ 
Vaginal process \ 

Styloid process, which gives attachment to the stylo-hyoid & -maxillary liga- 
ments and from aboye downwards to the stylo-pharyngeus, -hyoidens A 

-glossus musolesg 
Sfylo»mcutoid foramen for fjusial norye k stylo-mastoid artery. 

IN VBONT ft on the OUTEB SIDE of the DIAGONAL LINE 

Are found from before backwards & outwards the 

Foramen ovale for inferior maxillary k small petrosal nenres and small menin- 
geal artery, and on inner side of which is sometimes found the 
Foramen Vesalii for a small yein t 
Foramen Spinosum for middle meningeal artery t 

Spine of the Sfhenoid for internal lateral ligament of jaw h laxator tympani m. 
Openings oftke canal for the tensor tympani muscle (above) ^ of the osseous tortum 

of the Eustachian tube ( below )• 
Glenoid fossa divided by Glaserian fissure into 

Anterior part, covered with cartilage which latter is prolonged over 

the emimentia articularisi 
Posterior part non articular, and bounded behind by the vaginal & au- 
ditory processes and the middle root of the sygome» 

BEHIND ft on the INNER SIDE of the DIAGONAL LINE 

Are the : 

Jugular fossa for internal jugular vein. This fossa assists in forming the 
Jugular foramen or Foramen Lacerum posterius, of which the 

Anterior or inner part, smaller and separated from the remainder by e 
bony ridge, gives passage to the glosso-pharyngeal, pneumo- 

gastric k spinal accessory nerves, while the 
Posterior part, the larg^, transmits the internal jugular vein ; 
Jugular process for rectus capitis lateralis k lateral oocipito-atloid ligament. 

Thik process has in front of it ^ to its inner side the 
Anterior condyloid foramen for hypoglossal nerve ; behind it & to its inner side the 
Posterior condyloid fossa sometimes perforated \>j posterior condyloid foramin fxtt 

a small vein to lateral sinviu 
Openings for JacobsotCs 6^ Arnddts nerves, and opening ofAqmdudm CockUm* 
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THE SCAPULA -1st Tablet. 



Large, flat, triangnlar, situated at back of sbonlder, and presents two surfaces, three borders, 

three angles. 

ANTSaBIOR SURFACE or VENTER — Conoaye; forms Bnbsoapnlar fossa, which fossa 

is deepest at upper & enter part, and presents from within ontwards : 
narrow marginal surface for serratns magnns, which surface becomes broader & triangular 

opposite the superior k inferior angles ; 
rough oblique ridges conyerging upwards k outwards for tendinous intersections of sub- 

Boapularisj 
rounded prominent ridge descending from neck of scapula | 
deep vertical groove for lower part of subscapularis. 

POSTERIOR SURFACE or DORSUM - Divided by spine into: 

Supraspinous Fossa - The smaller, smooth, broadest internally, for supraspinatus. 

Ikpraspinous Fossa - The larger, slightly oonyez towards middle, concave on either 

side. Presents internally a few 
oblique ridges for tendinous interseetions of infraspinatus, and externally a 

rough aponeurotio 
ridget which cuts off a 

prominent marginal surface divided in two by an oblique line k crossed 
by a groove for dorsalis scapulfle artery, which surface gives 
origin in its narrow upper two-thirds, to the teres minor, and in 
its lower k broader third, to the teres major k ooccasionally to 

some of the fibres of the latissimus dorsi. 

TII6 SpiZI6 - Is a prominent triangular plate, which crosses obliquely the dorsum of the 
scapula towards its upper part, and which is continued into the acromion. 

It presents: 

SURPACES : 

Upper &* Lower - Concave, forming part respectively of the supra- k infra- 

spinous fossss. 
Borders : 

Anterior - Continuous with the remainder of the bone. 
Posterior - Broad & thick. Commences internally by a triangular smooth 
surface covered by tendon of insertion of trapezius; gives attach- 
ment externally to this surface, to trapeaius by its upper lip, to 

deltoid by its lower lip. 
External - Concave, rounded j lost above upon under surface of acro- 
mion, below upon neck of scapula. 

Acromion Process - Overhangs glenoid cavity, and is flattened k somewhat trian- 
gular. It j^resentfl : 

SURPACES : 

Superior - Eough for attachment of deltoid k trapezius. 
Inferior - ConcBkYe k Bmooth, separated by a bursa from capsule of 

shoulder joint. 
Borders : 

Outer &* Inner - For deltoid k trapezius, the latter presenting a small 

oval facet for cXaviole. 
Apex - Gives attachment to the coraco-acromial ligament. 
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HE SCAFULA— 2nd Tablet. 



BOBDEBS T- Threet 



Superior ~ ^® shorteit ft thinnett. Preients externally the 

mpnucapmUr notch ooxiTerted by the trantrerse ligament into a foramer 
for saprosoapnlar nerre; -and gives origin jntt internally to thf 

notoh to the omo-hyoid mnsolvk 

Kxtcmal or Axillary - The thickest. Presents jnst below glenoid cavity a 

rou^ depression for long head of triceps, and below this the 
vertical groove above mentioned for lower part of subsoapnlaris. 

Intomal or Vortabrali or Base ~ The longest, thin, prominent opposite root of 

spine. Presents! 
anterior lip for serratns magnns; 
posterior lip for supra- & infraspinati ; 

itUerspaee for levator angali scapnlao, rhomboidens minor, and aponenrosis 

& fibrous arch of rhomboidens migor. 



ANOZaBS — Three: 



Superior - Thin, prominent, for a few fibres of the levator angnii soapnlsa & snpraspi- 

natns, and the two first digitations of the serratns magnns. 

IXlfbrior -Thiok, ronnded; gives attachment posteriorly to the teres major & oooa« 

sionally to some of the fibres of the latissimns dorsi, and anteriorly 
to the fonr lower digitations of the serratns magnns. 

Anterior or External - Forms the head & the neck of the soapnia. 

HEAD — Presents the 

Glenoid Cavity - Oval with longest diameter vertical, and with broad 
inferior & narrow superior extremities, the latter giving attach- 
ment to the tendon of the long head of the biceps ; small k shallow, 
bnt slightly deepened dt enlarged by glenoid ligament, which 
ligament is attached to the prominent margin of the cavity. 

KjeuK — Flattened from before backwards, and most distinct behind. Is 

surmounted bv the 

CoRACoiD Process - First thick dt broad, and passes upwards a in- 

wards, being flattened from before backwards, aud presenting 

internally a rough depression for conoid ligament. It then be- 

oomes smaller, passes forwards k outwards, and is flattened 

from above downwards; this terminal portion presents: 

under surface, smooth k concave ; 

upper surface with rough oblique ridg^ for trapezoid ligament} 
anterior or ismer border for peotoralis minor ; 
posterior border for coraoo-acromial ligament ; 
etpex for common tendon of ooraco-brachialis h of short head 

of biocpik 
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THE CLAVICLE 



Is luniallj reckoned m a long bone, thongh, stmctnrally, it rather resembles a short bone. 
It is ounred like an italic/ and is conyex anteriorly & ronnded in its inner two-thirds, concaYO 

anteriorly and flattened from above downwards, in its onter third. 

INNER or CYLINDRICAL PORTION — Presents three borders and three surfaces. 

Borders -Are: 

Aktebior - Continnons with anterior border of flattened portion, and gives 

attachment to peotoralis major. 
Posterior - Extends from rhomboid impression to conoid tnbercle, and forms 

posterior boundary of snbclavian groove. 
Superior - Continnous with posterior border of flattened portion, and gives 

attachment to stemo-mastoid. 

Snr&ces - Are : 

Anterior ~ Convex & continnous with upper surface of flattened portion. Is 
covered externally by platysma, and gives attachment internally to 

stemo-mastoid & peotoralis major. 

Posterior - Concave, narrow externally, where it becomes continuous with pos« 

terior border of flattened portion. Frequently g^ves origin internally 

to some of the fibres of the stemo-cleido.hyoid, and presents towards 

its middle the nutrient canal, which is directed outwards. 

Interior - Narrow internally ; broader externally, where it becomes continuous 

with under surface of flattened portion. Presents from within outwards: 

Articular facet y which articulates with cartilage of first rib, and which is 

continuous with sternal articular surface; 
Rhomboid impression for rhomboid or costo-clavioular ligament % 
Subclavian groove for subclavius muscle. 

OUTER or FLATTENED PORTION — Presents t 

Borders: 

Anterior -Thin, concave, for deltoid. 
Posterior - Thicker, convex, for trapezius. 

Surfaces: 

Superior - Bough, for deltoid & trapezius. 

Inferior - Presents internally 

Conoid tubercle for conoid ligament, from which tubercle passes forwards 

& outwards the 
Oblique line for trapezoid ligament. 

INNER or STERNAL END — Enlarged & triangular. Its articular facet is continuous 

with the costal facet at inner extremity of inferior surface. It is concave 
from before backwards and convex from above downwards A outwards ; it 
gives attachment at its upper & back part to the interartioular fibro-cartilage 
of the stemo-clavicular articulation. - The circumference of the end of the 
bone is rough for the anterior & posterior stemo-clavicular & the interclavi- 
cular ligaments. 

OUTER or ACROMIAL END — Flattened from above downwards. Presents a small 

oval facet, which looks downwards & outwards and articulates with acromion. 
- The circumference of the end of the bone is rough for the superior h 

inferior acromio-clavicular ligaments. 



rHE HUMERUS 
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FrMents upper & lower eztremitiet and a i baft. 

UFFKB BXTRBMITY — Fresents head, anatomical & Bnrgioal neoln, greater ft lesser tnbero^ 

sities, and bicipital groove. 

HxAD - Bepresents nearlj one balf of a spbere, and is mnob more eztensiTe than tbe glenoid 

oaTitj, or oorresponding articular surface of tbe scapula. It looks upwards, 

inwards ft backwards, and is bounded by the 
Ahatomical Keck - A slight circular constriction, rather irregular, which gires attach- 
ment to the capsule of the shoulder-joint. 
Gbbatib Tubebositt - Large rounded eminence situated on the outer side of the bicipital 
groove. It presents fh>m before backwards three small facets for supra- ft infra- 

spinati ft teres minor. 

Lesser Tuberosity - Smaller, but more prominent, situated in front of the head, on the 

inner side oi the bicipital g^roove. It gives attachment to the subscapularis. 

Bicipital Groove - Corresponds to tho upper third of the bone. It is deep ft narrow 
above, where it separates the tuberosities, but it becomes broad ft shallow below, 
whore tho tendon of the latisdmus dorsi is inserted into it. It contains the long 
tendon of the biceps surrounded by a tubular prolongation of the synovial mem- 
brane of the shonlder .joint, and is covered with a thin layer of cartilage. Its 
anterior or outer lip gives attachment to the peotoralis major, its posterior or 

inner lip, to the teres major. 

SuBGiCAL Keck - Is the slightly constricted part which joins upper extremity to shaft. 

LOWSB ZSXTRSMITY "~~ Is flattened from before backwards ft slightly curved forwards. It 

presents an articular surface, and the inner and outer condyles. 
Articular SurfaCG - Extends a little lower than the condyles, and occupies a more 

anterior position. It is divided intot 

Badial Portion, Head, or Capitellum - Small rounded eminence limited to the 

front part of the bono. It is' separated from tbe trochlear portion by a narrow 

groove for inner border of head of radios, and is surmounted by a slight 

depression which receives tho anterior border of the same head when the 

fore-arm is completely flexed. 
Ulnar or Trochlear Portion - Extends also to the back of the bone. The inner 
border of the trochlea descends lower down than the outer one; the axis 
round which the ulna rotates is therefore directed downwards ft inwards, and 
the plane of rotation downwards ft outwards. - The trochlea is surmounted 
in front ft behind by the coronoid ft olecranon fossm, which receive the corres- 
ponding processes in comploto flexion, or complete extension, of the fore-arm. 
These fossis are lined by the synovial membrane, and are separated by 
only a thin plate of bone ; their margins give attachment to the anterior 

ft posterior ligaments of the elbow-joint. 

Inner Condyle - The most prominent ft the highest. Gives attachment to the internal 

lateral ligament of the elbow-joint, ft to the pronator radii teres, flexor carpi radialis, 

palmaris longus, flexor carpi ulnaris ft flexor sublimis digitorum muscles, 

External Condyle - The lowest ft least prominent. Gives attachment to tho external 
lateral ligament of tho elbow-joint ft to the extonsores carpi radialis brevior, communis 
digitorum, minimi dig^ti ft carpi ulnaris, and to the anconeus ft supinator brevis muscles. 

SHAFT — Cylindrical above ; prismatic and flattened fx*om before backwards, below. Presents three 

borders ft three surfaces. 

Borders -Arex 

Anterior - From front of g^eat tuberosity to coronoid depression, forming, above, 
anterior or outer lip of bicipital groove for attachment of peotoralis major. 

Internal - From lesser tuberosity to internal condyle, forming, above, inner or pos- 
terior lip of bicipital groove for attachment of teres major, and, below, inter- 
nal condyloid ridge for internal intermuscular septum, pronator radii 
teres, inner head of triceps ft brachialis anticus. Towards its middle is found 

the opening of the nutrient canal directed downwards. 

External - From back of greater tuberosity to external condyle. Is indistinct and 
crossed by musoulo-spiral groove, above ; inferiorly it becomes prominent, and 
forms the external condyloid ridge for external intermuscular septum, supina- 
tor longus, extensor carpi radialis long^or, outer head oftriceps ft brachialis ant. 

SnrfoceS *- ^^^ internal, external, ft posterior ; the two former becoming more or less an- 
terior below, where all three are broader ft better deflned than above. 
Internal - Bather narrower than external. Presents towards its middle a rough 
impression for coraco-brachialis, and frequently towards its lower part, the 

supra-oondyloid process of Struthers. 

Bktbrnal - Bather broader. Presents towards its middle a rough triangular 

impression for deltoid, and gives attachment below to brachialis anticus. 

Posterior - Somewhat twisted. Is crossed obliquely downwards ft outwards by 

mnsoulo-iplral groove, and gives origini above ft below the groove, to the outer 

ft inner heads of the trioept. 
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THE BADIUS 



If maUer ft ahorter than than the nlnay and is smaller aboye than below. Present! t 

UFPBB XZTBXHXTY — 1^® nnaller. Presents: 

HsiD - Gjlindrical laterally and cup-shaped above. The onp articulates with the capi 
tellam of the hmnemSy and its inner ft broader edge artiotilates with uu 
grooye between the oapitellmn ft the trochlea. The inner ft broader part o 
the cylindrical surface articulates with the lesser sigmoid cavity of the nlns 

the outer narrower part plays upon the orbicular lig^amenl 
NsoK - Is the oonstricted ft rounded portion, which supports the head. It present 

I)osteriorly a slight ridg^ for supinator brevii 
TuBBKOSiTT - Lies at the lower, inner ft front part of the neck. It is rough behind foi 

insertion of biceps, and smooth in front, where it is covered l^ a burse 

LOWXB SXTRSMITY — liarge, thick, quadrilateral, and presents an inferior surfaot 

articular, and four lateral surfaces, of which the inner one is also articulai 

IMF. Abticului Surface - Triangular, concave, divided by a slight antero-posterio 
ridge into an outer, larger, triang^ar portion for scaphoid, and an inne 

smaller, quadrilateral portion for semiluna: 
Int. AfiTicuuLa SustACS, or Sigmoid Cavitt - Narrow, concave, articulates with head < 

ulm 
Ant. Surface - Excavated ; gives attachment to pronator quadratus. Its lower pr< 

minent margfin gives attachment to anterior ligament of wrist-join 

Ext. Surface - Is prolonged downwards into the 

Styloid Process - Thick ft conical ; gives attachment at its base to supinator longu 
at its apex, to external lateral ligament of wrist-joint. On its out< 

surface is 
shaUffU) grdaoit oblique downwards ft forwards and divided into two by 
slight ridge, which groove transmits the extensores ossis met 
carpi ft primi intemodii poUiois, both of which are enclosed \ 

one synoviid sheat 
Post. Surface - Convex, gives attachment below to posterior ligament of wrist-joint, ax 

presents from without inwards 

hrocui 6f shallow groove divided into two by a slight ridge, which groo^ 

transmits the extensores carpi radialis long^or ft brevior, boi 

enclosed in one synovial sheatl 
narrow &* deep groove for extensor seoundi inter nodii pollicis ft a synovi 

sheatl 
broad &* shallow groove for extensores indicis ft communis digitorum boi 

enclosed in one synovial sheatl 
half 'groove completed internally by head of ulna, for extensor minimi dig: 

ft a synovial sheat 

SHAFT *~ Slightly concave anteriorly, small ft rounded above, larger ft prismoid below. Fx 

sent 

Borders - Three : 

AiTERiOR - From firont of bicipital tuberosity to front of base of styloid process, 
prominent above, where it forms the oblique line, and g^ves attachment to tl 
supinator brevis, flexor sublimis digfitorum ft flexor longns pollicis; is sharp 

marked below for pronator quadrati 
Posterior - From back of neck to back of styloid process ; ' is most distinct in i 

middle thii 

Internal - From back of tuberosity to sigmoid cavity, to embrace which it bifurcai 

inferiorly. Gives attachment to the interosseous ligament, and is sharpe 

towards its midd 

Surfaces -Three : 

Anterior - Narrow ft concave in upper three-fourths for flexor longus pollicis, broi 
ft concave in lower fourth for pronator quadratus. Presents nutrient foram 

a little above its midd 

Posterior -Narrow ft rounded above for supinator brevis; broad ft convex belo 

Gives origin towards its middle, where it is rough ft slightly concave, to extc 

sor primi intemodii pollicis ft to some of the fibres of the extensor ossis mei 

car 
External - fioxmded ft convex. Gives attachment above to supinator brevis a 
presents towards its middle a rough impression for pronator radii teres. 



THE ULNA 
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If larger ft longer than the raaxnty and larger abore than below. Preeents t 

UKP FH SZTRKMXTY ^ ^^ atrongeat part of the bone; preaenta the eoronoid ft oleeraaoB 

prooeeaea, and the greater ft lesaer aigmoid cayitiea. 

CtalOXLOld FroOOM - Priamatio. Projecta forwarda, and preaenta t 

Apbx - Slightlj onrved npwardi; reoeiTed into ooronoid foaaa in oomplete flesioii 

of fore-arm | 
Babb -Broad^ oontinaoaa with ahaftf 

IJppn SumiAOB - Artionlar, ooncaye from before baokwarda, marked bj a aliglit 

antero-posterior ridge. 
UifDEa SuuPAOB - Gonoaye, rough for braohialia antions ft oblique ligament t 
Imna Sukiacb -> Bough, oonoave behind for flexor profondua digitorum. Preienta 

anteriorly ft from abore downwardat 
prommemi marptn for internal lateral ligament of elbow-joint ; 
tuharli tot middle head of flexor aublimia ; 

ri4gt for inner head of pronator radii terea. - A slip of the flexor longna pollkia 

arisea sometimea from tma aurfooe. 
Ounm SuEFACB - Preienta leaaer aigmoid oaritj abore, and givea origin below to 

aome of the fibrea of the auphiator breria. 

OlOCrailOXl Prooess - Large, alightlj onrved forwarda. Preaenta t 

Araz - Prominent, reoeiyed into oleoranon foaaa in oomplete extenaion of forearm | 
BAaa - Gontraoted, oontinnoua with ahaftt 

Aimaioa SumiAOi - Artionlar, oonoare, marked by a slight vertioal ridge | 
PoaTEKiOR SuarACB - Triangular, auboutaneoua, oorered by a bursa ; 
Ufpbb SuuPACi - Bough behind for trioepa ; slightly grooyed in front, close to margin^ 

for posterior ligament of elbow-joint i 
BoBBua, lima ft Ouna - Presenting oontinuation of same gnrooye for internal ft 

posterior ligaments 

Greftier SigXXIoid Cavity -Oo^P^*^ between ooronoid ft olecranon processes, notched 

on either side towarda its middle, and dirided by a slightly eleyated 

ridge into two parts, of which the internal is the broadest. 

J^^BMfft Sigmoid Cavity - Situated on outer side of ooronoid process, narrow, oonoaye 

from before backwards i its extremities giye attachment to the orbicular 

ligament of the radius. 

LOWSB EXTRXMITT -~ Small, exoluded from wriat-joint by triangular fibro-cartilage. 

Preaenta- 

Head - Articular below, where it is flattened and playa upon triangular, fibro-oartilage, 

and externally, where it is semi-cylindrical and is reoeiyed into lesser aigmmd 

cayityofradlvL 

Styloid Fxocess -> Oylindrical, descends from inner ft back part of headt giyea 

attachment to internal lateral ligament of wrist-joint. -> Between Uiese 'parte 

there exists below, a 
DEPEBSSioif - For attachment of triangular fibro-cartilage, and behind, a 
Gaooya - Which transmits tendon of extensor carpi uhiaris. 

fllTAT T — Large ft prismatic aboye, smaller ft rounded below, slightly curyed forwards, and oonyex 

externally aboye, internally below. Presents t 

Bordors ~ Anterior, posterior, external, best marked in upper two-thirds. 

Amtbeiob - From ridg^ on inner surface of ooronoid process to front of styloid pro* 

oess. Oives attachment to flexor profundus digitorum ft pronator quadratus. 

FosTEEioa - From lower ft back part of oleoranon to back of styloid process. Giyea 

attachment superiorly to an aponeurosis common to flexor ft extensor carpi 

ulnaris and flexor profundus digitorum. 
ExTEUTAL - Bifld superiorly, where it arisea from either extremity of the lesser sig- 
moid oarity, and embraces a rough surface for supinator breris; is yery 
prominent towards middle ; giyes attachment to interosseous ligament. 

SurfiEU^OB - Anterior, posterior, internal, all three broader aboye than below. 

Amtebioe - Ooncaye in upper three-fourths for flexor profundus digitorum, also ex- 
oayated below for pronator quadratus. Preaenta the opening of the nutrient 

canal, which is directed upwards. 
PosTERioa - Presents aboye a triangular surface for anconeus, which surface is 
bounded externally by an oblique ridge for supinator breris. Below this the 
posterior surface ia dirided by a yerticai ridge into a narrow inner part, 
which giyes attachment to, or is sometimes merely ooyered by, the extensor 
oarpi mnaris, and an outer broader part which giyes attachment from aboya 
downwarda to the supinator breyia and extensorea ossis metaoarpi pollioia, 

aeoundi internodii polliois, ft indicia. 
XxTBEiiaL - Giyea attachment to the flexor proftmdua digitorum in ita upper three- 

Irariltti ia auboutaneoua in ita lower fourth. 
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BONES of the CABPUS— First Row. 



SCAPHOID — Presents ; 

Amt. or Palmab Surface - Conoaye abore ; presents at its lower & outer part a tubercle 

for anterior annnlar ligament of carpus. 
Post, or Dorsai. Surpacs - Is represented by a rough transrerse groove for ligaments. 
Upper Surface - Is very oblique, and looks backwards & but slightly upwards ; is couTez 

Jb smooth, and articulates with radius. 
Under Surface - Looks principally downwards, but also a little backwards & outwards. 

It presents two facets for trapezium & trapezoid. 
Outer Surface or Angle - Small, rough, for external lateral ligament of wrist. 
Inner Surface - Presents a suoerior small semilunar facet for semilunar, and an inferior 

large concave facet for os magnum. 

SEMILUNAR — Presents : * 

Ant. & Post. Surfaces - Of which the former is the largest. 

Upper Surface - Convex ; articulates with radius. 

Under Surface - Concave; articulates with os magnum & os unciform. 

Outer Surface - Has a semilunar facet for scaphoid. 

Inner Surface - Has a quadrilateral facet for cuneiform. 

CUNEIFORM — Presents s 

Ant. & Post. Surfaces - Of which the former is the smallest, and presents at its inner part 

an oval facet for pisiform. 
Upper Surface - Smooth in its outer part only, where it articulates with the triangular 

fibrO'Cartilage of the inferior radio.ulnar articulation. 
Under Surface - Concave externally, convex internally ; articulates with inner surface of 

unciform bone. 
Outer Surface - Has a quadrilateral facet for semilunar. 
Inner Surface or Angle - Small, rough, for internal lateral ligament of wrist. 

PISIFORM — Presents j 

AjfT. Surface - Convex, for anterior annular ligament of carpus. 

Post. Surface - At upper part of which is an oval articular facet for cuneiform. 

Outer Surface - Convex. 

Inner Surface - Concave* 
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(ONES of the CABPUS — Second Bow. 



TRAPEZIUM — Preaenis : 

Art. Inneb or Palmar Subpace - Has a Tertical groove for tendon of flexor carpi radialis, 
which grooTo is boanded externally by an oblique ridg^ for attachment of anterior 

annular ligament of carpos & abdactor pollioit. 
Post, outer or Dorsal Surface - Large & rough. 
Upper Surface - Small, concayo ; articulates with scaphoid. 

XJxder Surface - Convex from side to side and concave from before backwards (the bone 
being placed in its normal position, that is to say with its palmar surface looking 
almost directly inwards and nearly facing the unciform process of the unciform 

bono) i articulates with the metacarpal bone of the thumb. 
Outer Surface - Broad & rough. 

Inner Surface - Has a largo superior concave articular surface for trapezoid, and a small 

narrow inferior facet for 2nd metacarpal boue. 

TRAPEZOID — Presents : 

Amt. a Post. Surfaces - Bough, the latter of which ifl the largest and is prolonged 

downwards & inwards. 
Upper Surface - Quadrilateral, concave, for scaphoid. 

Under Surface - Saddle shaped for articulation with base of 2nd metacarpal bone. 
Outer Surface - Convex, smooth; articulates with trapezium, 

Imnxr Survaci - Concave St smooth below and in front for articulation with lower part of 

OS magnum ; rough above and behind for an interosseous ligament. 

OS BIAGNXJM — May be divided into head, neck, & body. Presents : 

Ant. & Post. Surfaces - Bough, the latter of which is the largest, and is prolonged down- 
wards & inwards. 

Upper Surface - Bounded & smooth for semilunar. 

Under Surface - Projects inwards in its posterior part, and has three facets (the middle 
one of which is the largest), for articulation with 2nd, 8rd& 4th metacarpal bones. 

Outer Surface - Presents from above downwards : a smooth convex surface for scaphoid, a 
rough groove which forms part of the neck, a small facet for trapezoid at anterior 
inferior angle, behind which latter is a depression for an interosseous ligament. 

Inner Surface - Smooth behind for unciform bone, rough in front for an interosseous liga- 
ment. 

UNCIFORM BONE — Presents : 

Ant. or Palmar Surface - Presents the unciform process at its lower & inner part. This 
process projects directly forwards when the bone is placed in its normal position, 
and presents outer concave & inner convex surfaces, and an apex, which latter gives 
attachment to the anterior annular ligament of the carpus and to the flexor brevis 

& adductor or opponens minimi digiU. 
Post, or Dorsal Surface - Bough & triangular. 

Upper Surface or Angle - Narrow, smooth, articulates with semilunar. 
Undrr Surface - Has two facets for 4th & 5th metacarpal bones. 

Outer Surface - Smooth above & behind for os magnum, rough below and in front for 

an interosseous ligament 
Inner Surface - Smooth, convex above, oonoave below, articulates with cuneiform. 
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How to Class Shattered Bones of the Carpus into Bight & Left. 



It is ea^ to reoogniae whether a bone of the oarpns belongs to the right or to the left side 
, when it is plaoed in position as follows t 

SOApllOid "- Largest artionlar facet abore ; 

Bough transverse groove behind | 
Tubercle on enter fide. 

SdXnlluXl&r - Convex artionlar facet above | 

Larg^t rongh snrface in front | 
Semilunar artionlar &oet on outer side. 

Ouncifonil - Convex surface partly articular & partlj non-artioulary abovei 

Flat surface partly articular -pBriXj non-articular in front | 
Small surface or angle on inner side. ' 

Pisllbnil * Articular fiEbcet behind ; 

Non-articular part of same suHIbmw below, 
Concave surface on inner side. 

TrapesillXn - Saddle-ahaped articular facet below; 

Eidge in front ; 
Bough lateral surface on outer side. 

TrapOZOid - Saddle-shaped articular facet below; 

Large rough surface behind ; 
Its projecting part on inner side. 

OsUagXDam- Head above; 

Large rough surface behind; 

Projecting part of the same (or tubercle of the base) on inner 

side. 

Os Unolforni ~ Unoiform process below ft in front | 

Its ooncavity to outer side. 
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THE METACARPAL BONES 

Long boDM with ihaft & two eztremitiaf. 

COMMON CHABAOTERS: 

Shaft - Friimoid A ooncaTe anteriorly. PreMnts t 

DoMAL SuRFACB - Trianipilar, broad below, oorered hy eztenior tendoni. 
Latbbal Subfaces - OoncaTe, divided by a ridge into two parte fbr palmar ft 
dorsal interoeeeL The ridge biAnroatee below, and its branohee end in 

the tnberolet on either tide of head. 
Caipal Sztremity or Base - Cuboid. Presents : 

Palmar & Dorsal Surfaces - Bough for ligaments; the latter is the largest. 
Sup. a Lateral Surfaces - Artioolar, for oarpns & adjoining metaoarpal bonef. 

Digital Extremity or Head - Presents : 

Ikf. or Articular Surface - Sounded, extending farther in front than behind, 

and slightly flattened from side to side. 
Lateral Surfaces - Depressed ; present two taberoles, of whioh posterior one 
is for lateral ligt. of corresponding metaoarpo-phaLaageal artioulatioii. 
Ant. Surface - Grooved for flexor tendons. 
Post. Surface - Broad A flat. 

PARTICULAR CHARACT ERS : 

METACARPAL B. OP THUMB — The shortest. 

Shaft - Thick A broad ; its palmar surface looks inwards. 
Carfal Extremity - Saddle-shaped for trapesinm ( convex from before backwards, 
concave from side to side) A broadest externally ; no lateral facets. 
Digital Extremity - Broader A less conYox anteriorly than m the other metaoar- 
pal bones; presents two small lateral facets for sesamoid bones. 

METACARPAL B, OP INDEX — The longest. 

Oarfal Extremity -Larger than in the others, and presents posteriorly a pro- 
longation upwards A inwards towards os magnnm. Has four articular 
sarfaces, one saddle-shaped above for trapesoid, and three others fbr 

trapesinm, os magnnm A 8rd metacarpal bone. 

METACARPAL B. OF MIDDLE FINGER — The longest but one. 

Oarpal Extremity - Presents a prolongation upwards A outwards behind ot 
magnnm, and has four articular facets, one for os magnum, one for 8nd 

metaoarpal bone, and two for 4th. 

METACARPAL B. OF RING FINGER - Short 

Carpal Extremity -Pretty regularly cuboid. Presents five fieMets for unoiform, 

OS magnum, 8rd (two facets), A 5th metacarpal bones. 

METACARPAL B. OF LITTLE FINGER — The smallest A the shortest but 

one. 

Carpal Extremity - Has a prominent tubercle on inner side for extensor carpi 

ulnaris ; oarpal facet is saddle-shaped for unciform ; only one lateral 

facet for 4th metaoarpal bone. 

N.B. — ^The foregoing characters supply the three points requisite to plaoe 
the bones in position, and therefore to distinguish between right 

bones and left bones. 

THE PHALANGES. 

Fourteen, three to each fing^, two to thumb. Are long bones and present t 

Shaft - Slightly curved anteriorly. Flat from side to side on palmar surface, oonrez 
on dorsal. Margins prominent for attachment of sheaths of flexor ten- 
dons. - The shaft is longer in first or proximal phalanges than in second, 

in second than in third. 

Proximal Extremity - The largest. Presents t 

In First How - Oval, concave, articular surface, broadest from side to side. 
In Second A Third Hows - Two lateral concavities A a median ridge. 

Distal Extremity - The smallest. Presents : 

Xm First A Second Bows - A trochlear surface prolonged farther in front than 

behind. 
In Thibd Bow - A rough horse-shoe shaped eminence on palmar iDrfisoe. 
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THE INNOMINATE BONE— 1st Tablet. 



Large irregular flat bone, constricted towards its middle, and expanded abore A 
below ; so twisted upon itself that its superior expansion is directed inwards pos- 
teriorly & outwards anteriorly, while its inferior expansion is curved inwards in 

firont as far as the middle line. 
Consists up to the 18th or 14th year of three distinct portions, the ilium, ischium A 
pubes, which portions, though they subsequently unite, are usually described sepa- 
rately 

UlIUSI *" The superior expanded portion* Presents : 

Outor Sar&Cej or Dorsoxn - Ckmvex in firont, where it looks downwards & out- 
wards, concaye behind, whore it looks downwards, outwards A 

backwards. Presents the 
T^€e Curved Lines, superior^ middUt &* inferior, which commence respect- 
ively two inches in front of the posterior extremity of the crest, 
an inch A a half behind its anterior extremity, & at the upi>er part 
of the anterior inferior spinous process, and which converge, the 
two first towards the uppbr part, & the third towards the middle 

of the great saoro-sciatio notch. 
Above, and between these lines are seen the 
Surfaces of origin of the glutei maximus, medius 6* minimus ; 
Groove (sometimes a ridge), for reflected tendon of rectus. - Below this are the 
Upper part of rim of acetabulum ; 

TViangular sivment rfthe acetabulum forming nearly 2-5ths of that cavity, 
which 2-5ths include the greater part of the articular surface. 

In&Gr Sor&CO - Presents in firont, behind, & below respectively: 

Inteknal Iliac Fossa or Tenter - Bounded below by the ilio-pectineal line, 

and presenting inferiorly a nutrient foramen. 
6ACR0.ILIAC Articular Surpace - Wbich is divided into an 

Inferior or Auricular Portion " Covered with cartilage, smooth though un- 
even, and a 
Superior Rough Portion - For posterior sacro-iliao ligaments. 

Portion of Inner Surface of True Pelvis - Corresponding to upper part of 

acetabulum. 

Upper Border or Crest - Convex from before backwards, curved like an itaUo /, 

concave externally behind, where it is thickest, convex externally 

in front, where it is also very thick, divided into: 
Outer lip iot latissimus dorsi, obliquus externus, tensor va- 
ginae femoris & fascia lata. 
Inner lip tor erector spinss, quadratus lumborum & trans- 

versalia; 
Interspace for internal oblique. 

Anterior Border -Long, concave, nearly vertical ; presents firom above downwards : 
Anterior superior spine for Poupart's ligament, sartorius, tensor vaginse, 

femoris & iliacns; 
Notch for lower fibres of sartorius, and exit of external cutaneous nerve; 
Anterior inferior spine for straight tendon of rectus j 
Broad shaflow groove for exit of psoas & iliaoos. 

Posterior Border — Shorter, more horizontal. Presents : 

Posterior superior spine for erector spinse & oblique srcro-iliao ligament; 
Slight notch ; 

Posterior inferior spine for part of great sacro-siatio ligament; 
Upper part of great sacro-sciatic notch* 
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SE fclNNOMIN ATE BONE— 2nd Tablet. 



IBOHIXTBI ~* ^0 lower, posterior ft thick part. Bounds obturator foramen below & beliiiid« 

and presents body, inberositj A ascending ramni. 

Body ~ Presents three snrfaoes & three borders : 

Gum SuBFACE - Presents ftrom above downwards: 

A little more than 2.6/>Lr of the acetahuium comprising the greater pari of 

the centra] non-articiUar depression \ 
Zjrwerpart of rim ofaeetahulum with a portion of the cotyloid notch ; 
Deep groove for passage of tendon of obtorator extemus ; 
Posterior part of circumference of obturator foramen lot obturator eztermis 

& adductor magnus. 

IffNiB SuftfACE - Forms lower part of lateral boundary of true pelyis ft posterior 

part of circumference of obturator foramen. It gives origin 

to obturator intemus, presents two or three large ▼ascmar 

foramina, and is grooved inferiorlj for passage of pndic yessels ft 

nerve* 
PosTEKiOB SuRiACB - Quadrilateral, smooth, broadest above, supports the pyri- 

formis, obturator internus, ft gemeUL 
Amtbrior Border -Thint for obturator membrane. 
Outer Border - Thick ft short 
Imker Border - The longest. Presents from above downwards t 

Lower part of great sacro^sciatic notch, - This notch is converted by lesser 
saoro-sdatio ligament into great sacro-soiatic foramen, which 

foramen transmits from above downwards i 
Gluteal vessels &* superior glutecU nerve; 
jyriformis muscle; 

Sciatic artery^ greater ^ lesser sciatic nerves^ pudk vessels 6* 

nerve^ &* nerve to obturator intemus; 
Spine of ischium - For lesser sacro-sciatic ligament, gemellus superior, 

ooccygeus, ft posterior fibres of levator ani« 

Zesser sacro-sciatic notch -> Coated with fibro-cartilage, and converted by 

both sacro-sciatic ligaments into lesser sacro-sciatic foramen for 

obturator intemus muscle, its nerve, and pudic vessels ft nerve. 

TabcrOftlty - Corresponds to lower and back part of body, and may be described as 

presenting I 
Outer Lip - For gemellus inferior, quadratus femoris, ft adductor magnus. 
IxMER Lip - For transversus perintn, cms penis or clitoridis, erector penis or oli- 
toridis, ft anterior or falciform prolongation of great sacro-scia^o 

ligament 
Imtbrspacb - Presents four rough surfaces : 

7 100 Anterior or Inferior separated by a prominent ridge, 
the external^ for the adductor magnus; 
the intental for the gfreat sacro-sciatic ligament. 
7\ifo Posterior or Superior separated by a rough line oblique downwards 

ft outwMrd% 
the external (the most superior of the two) , fbr semimembranosus $ 
the internal (the most inferior of the two) for common tendon of 

semitendinosus ft long head of biceps. 

Al06&diXlg RamtUI - Thin ft flattened! passes upwards ft inwards, bounding obtura- 
tor foramen inferiorly, and joins with descending ramus of pubes. 

Presents f 
Outer Surface - Bough, for gracilis, obturator eztemus ft adductor magnus. 
ImvBR Surface - Smoother, for obturator intemus. 
ITppbr Border -Thin ft sharp, for obturator membrane. 

IiOWBR Border - Bough, thick i everted, especially in the females for graoiliSy 
cms penis or clitoridis, erector penis or clitoridis, transversus 
perinssi, deep perinasal fisaoia, ft deep layer of the superficial fascia* 
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THE INNOMINATE BONE— 3rd Tablet 



FT7BES "^ The anterior A inner part. Bounds obturator foramen above & in front, and pre« 

Bents body, horizontal ramns & descending ramus. 

Body — Quadrilateral, flattened from before backwards & outwards, and presents: 

Anterior Surface - Bough, slightly ezcafvkted, giving origin to the adductor 
long^ immediately below the crest, and, lower down, to obturator 
eztemus, adductors brevis & magnus, & upper part of gpracilis. 

Posterior Surface - Smooth, convex from above downwards, concave firom side 
to side, giving attachment to obturator intemus, levator ani, and 
pubo-prostatic ligaments or anterior true ligaments of bladder. 

Uffer Border - Presents from within outwards the 

Anglf . In front of which the inner pillars of external abdominal ring de- 
cussate with each other (as they do also in front of symphysis) ; 
Crest -' To which are attached, anteriorly the conjoined tendon of the 
internal oblique & transversalis, and posteriorly the rectus 4s 

pyramidaUs; 
Spine - For Poupart's ligament & outer pillar of external abdominal ring ; ' 
Commencement of ilio-pectineal line, for conjoined tendon, Gimbemat's liga- 
ment & the triangular ligament. 

Inner Border -Presents a rough oval facet, which forms part of symphysis. 
Outer Border - Thin, for obturator membrane. 

Horizontal Ramus - is ^^^ from being horizontal, since it forms part of the brim of 

the true i>elvis, which brim is inclined at an angle of about 60^ 

with the horisontaL Presents : 
Upffr Surface - Presents from within outwards : 

Triangular surface for origin of peotineus, behind which surflBboe is the 

Continuation of the ilio'fectineal line already mentioned; 
JliO'pectineal eminence^ whicn supports brim of acetabulum, and gives attach- 
ment to psoas parvus when that muscle eidsts. 

Under Surface - Presents a 

Groove oblique forwards & inwards for obturator vessels & nerve, 

which groove is bounded internally by a 
Sharp margin forming part of circumference of obturator foramen. 

Posterior Surface - For upper fibres of obturator intemus; forms part of ante- 
rior boundary of true pelTts. 
Outer Extrmcitt - Form^ about l-5th of the acetabulum. 

DOSeOZldixIg Ramus - Thin & flattened; passes downwards & outwards, and joins 

with ascending ramus of ischium. Presents: 
Anterior Surface - Bough, for adductors brevis & magnus, obturator extemns 

ftgraoiliB. 
Posterior Surface - Smoother, for obturator intemus. 

Inner Border -Bough, thick; everted, especially in the female i for gracilis, 
cms penis or clitoridis, erector penis or cHtoridis, compressor 
urethrsd, deep perinedal fascia, & deep layer of the superficial fascia. 

Outer Border - Thin & sharp, for obturator membrane. 
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■HE INNOMINATE BONE -4th Tablet. 



AGETABULUM, or COTYLOID GAVITY — Deep, hemlapherioal, formed by 

all the three parta which make np the innominate bone: - the ilium forming a 
little less than S-5th8, including the largest part of the articular ring; the 
iiohiom forming a little more than 2-5th8, including the g^reater part of the 
central non-articnlar depreuion; the pubes forming the remaining l-5th« 

Looks downwards, forwards, ft outwards. 

Is surrounded, except below ft in fS)nt, bj an elevated margin for attachment of 
the ootjloid ligament. This margin is most prominent behind, is slightly 
depressed between the pubes ft the ilium, and is deficient between the pubes ft 
the ischium, in which latter situation the resulting 

Cotyloid notch - Leads into the central non-articular depression; th" 
margins of this notch give attachment to the round ft transverse ligaments. 

Is divided into an 

InCOXnplotC Articular Ring " Broadest in its iliac portion, which portion is the 
most extensive of the three, ft deficient opposite the cotyloid notch ; and a 

Central Non- Articular Depression - Rough, nearly circular, continuous with 
the cotyloid notch, and formed chiefly by the ischium; this depression 
lodges a mass of fat which forms a bod for the round ligament. 



OBTTJRATOR or THYROID FORAMEN, or FORAMEN OVALE- 

Comprised between the pubes ft ischium; large ft oval in male; smaller, 
triangular, narrow inferiorly in female. Closed by obturator membrane, 
except in its upper part, where the upper border of the membrane converts the 
groove on under surface of horizontal ramus into a complete foramen for 

obturator vessels ft nerveu 
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THE FEMUR 



The largest, longest, & strongest bone of the skeleton ; slightly oblique downwards & inwards, especially in female. 

Presents: 

UPPER EXTREMITY — Presents: 

Head - Forms nearly two-thirds of a sphere, and looks upwards forwards A inwards. Presents a little 

De^ssitm for ligaraentum teres. »>elow & behind its centre a small circular 

Neok - Flattened from before backMrards, expanded inferiorly, tMcker above than below, bounded by the 

intertrochanteric lines. Longest & most inclined in youth ; shorter and more horisontal 

as age adrances, especially in female. Presents : 
Art. Surface -Continuous with anterior surface of shaft, perforated by numerous vascular foramina. 
Posterior Surfaob - Concare, rather broader; gives attachment externally to posterior part of 
Upper Border - Short, thick, horizontal. capsule of hip-Joint 

Lower Border - Longer, thinner, oblique downwards & backwards to lesser trochanter. 
QXOater Troohanter - Large, quadrilateral, most prominent posteriorly. Presents : 

OUTER Surface - Presents 

Oblique line extending downwards & forwards, for gluteus medius; - the surface is smooth 

oelow k. behind this line for a bursa, and sometimes rough above & in front for some 

Inner Surface - Presents the <>* t^« 9^l^T^ of gluteus medius. 

Digital or trochanteric fossa for obturator extemus. 
Upper Border - For obturator intemus dc gemelli in front, & pyriformis behind. 
Lower Border - Marked externally by a rough 

Horimontal ridge for vastus extemus. 
Anterior Border - Bough above & externally for gluteus minimus, below & internally for vastus 

extemus. On its inner side towards its middle is a rough prominence, the 
Tubercle ofthefemurt which marks point of meeting of gluteus minimus, vastus extemus and 

obturator intemus ^ gemelli (Gray), and is continued inferiorly into the 

Anterior intertrochanteric line t less prominent than the posterior, oblique downwards & inwards, 

rough for front part of capsule; Joins inferiorly with superior internal prolongation of 

Posterior Border - Longer, more prominent ; continued inferiorly into the ^®* aspera. 

Posterior intertrochanteric line prominent, oblique downwards & inwards to lesser trochanter ; 

Linen quadrati for quadratus f emoris. presents towards its middle the upper extremity of tho 

Lesser Troohanler - Smaller, conical, for psoas; lies at lower inner & back part of neck, at point of 

meeting of posterior intertrochanteric line, lower border of neck, and superior median 

^^^ prolongation of linea aspera. 

IiOWSR EXTREMITY — Expanded, broad from side to side. Presents posteriorly the deep 

Interoondyloid Notoh - Which separates posteriorly the condyles, which latter are Joined in front by 

patellar portion of their articular surface. 
Inner Condyle - The longest, narrowest, most curved, and most prominent inferiorly when the bone is* 

held vertically; presents : 
Inner tuberosity^ more prominent than the external; gives attachment to internal lateral 
Tubercle, for tendon of adductor magnus, at upper & back part; ligament of knee-joint. 

Depression for inner head of gastrocnemius, above & behind articular surface; 
Outer rough surface forming p^t of intercoudyloid notch, & giving attachment anteriorly to 

posterior cracial ligaments 
Outer Ctondyle - The shortest, broadest, least curved, & most prominent anteriorly; presents : 

Outer tuberosity, less prominent than the internal; gives attachment to extemal lateral liga- 

Pit 6r* oblique groove for popUteus, below & externally; ™®°* <*' knee-joint; 

Depression for outer head of gastrocnemius, above & behind articular surface; 
Inner rough surface forming part of interoondyloid notch, and giving attachment posteriorly 

to anterior cracial ligament. 
AETICULAR SURFACE — Is divided anteriorly into a patellar & two tibial portions bv two slightly 
depressed posteriorly converging lines, of which the one that bounds the patellar 
portion internally is continued backwards along outer & front part of inner condyle, so 
as to cut off an additional narrow tract trom inner ride of intercoudyloid notch. 
Patellar Portion <- Occupies front of condyles, is trochlear in shape, broadest, highest & most 
prominent externally, and presents a slight prolongation backwards along inner side of 
intercoudyloid notch; it is this prolongation that articulates during flexion of knee- 
joint with the small facet on posterior aspect of inner border of patella (Lenoir, GoodslrX 
Tibial Portion - Covers the slightly flattened under surfaces & the posterior rounded surfaces m 

the condyles. 

— Nearly cylindrical, convex forwards & outwards, enlarged & flattened from before backwards below. 

Borders - Three : Presents: 

Posterior, or linea Aspera - Very prominent; for vasti, adductors longus, brevis, magnus, & 

short head of biceps; trifld above, below below, presenting therefore five prolongations : 

Superior Extertial - To great trochanter, for vastus extemus, gluteus maximus & upper part 

of adductor magnus; 
Superior Internal - To inner side of neck, where it Joins with anterior intertrochanteric line, 

for upper part of vastus intemus; 
Superior Median - To lesser trochanter, for iliacus, pectineus & upper part of adductor brevis; 

Inferior Extemal ~ To upper & back pai*t of outer condyle, for vastus extemus, short head of 

biceps, plantaris. & outer head of gastrocnemius; 

Inferior Internal - Faintly marked where it is crossed by femoral artery, to upper b. back 

part of inner condyle, for vastus intemus, adductor magnus & inner head of gastroc> 

nemius. -These two latter prolongations embrace a triangular surface, which supporti 

Internal - From inner side of neck to front of inner condyle; ^^^ popUteal vessels & nerves. 

Extern Air-From front of great trochanter to front of outer condyloid,-both rounded & faintly marked. 

Surfaces - Three; all broadest below : 

Anterior - For subcrareus & inner part of crureus; covered below by upper pnrt of capsule of 
External - For outer part of crureus; covered bv vastus extemuc knee-Joint 

Internal - For vastus intemus. 
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HE TIBIA 



Priimoid, ezpanded tbort, tUghtly enlarged below, twitted outwards inf erioily, obliqne downward! & oatwards 

In female. Freienta: 

T7FPER EXTREMITY or HEAD — Broad from aide to lide, and formed by 'inner & oater taberoaitiM 
which tuberosities correspond to & support condyles of femur, and are separated by a slight noldl 

both in m>nt & behind. Fresenta: 
Upper Surf)BU)d - Presents the two condyloid surfaces, oval k slightly elongated from before baok- 

warda, and separatra from each other by the spine and by two rough triangular 
depressions situated one in front of the spine & the other beliind Ik 
INTSRH AL CONDTLOID SuRFACB - The longest, narrowest, A deepest 
EXTBRlf AL CONDTLOID SURFACE - The Shortest, broadest, k shallowest. 

Sfihb - Surmounted by two prominent tubercles formed by the prolongation backwards & in- 
wards, and forwards & inwards, respectirely, of the internal k ezt^nal condyloid 

aurfaooi. 
Amterior Kocoh DsPRESSioif - The largest : gives attachment from before backwards to anter- 
ior extremity of internal semilunar flbro-cartilage, anterior crucial ligamoitk 

anterior extremity of external semilunar fibro-cartilags. 
Posterior Rouan Depression - Rather smaller; gives attachment from before backwards to 
posterior extremities of external k internal semilunar fibro-cartHages k to pos- 
terior crucial ligament. 
Outer Surface - Presents outer surface of outer tuberosity, which tuberosity is the least prominent 

of the two, and is marked posteriorly by a snuul circular 
Facet looking downwards, outwards k backwards, for fibula. 
Inner Surfkoe - Presents inner surface of inner tuberosity, which tuberosity, the more prominent of 

the two, gives attachment to internal lateral ligt. of knee-joint, and is marked by ft 
Crfiotf for insertion of one of the tendons of semimembranosus. 
Anterior Surfeuse - Presents a large rough triangular surface, perforated by numerous vascular 

foramina, broad above, ending inferiorly in the 
TuhercU of the tibia rough inferiorly for ligamentum patellw, smooth superiorly for a buna. 
Posterior Surface - Presents the posterior aspect of the tuberosities, which are separated by the 

PopiitttU notch for posterior crucial ligament k part of posterior ligament of knee-joint. 
The inner tuberosity gives attachment posteriorlv to one of the tendons of semi- 
membranosus k to principal fasciculus of foregoing ligament. 

X<OWER EXTREMITY — Smaller, quadrangular. Presents : 

Inferior or Articular Surface - Quadrilateral, concave from before backwards, broadest in front| 

narrowest internally, where it is continuous with inner surface of internal 

malleolus, marked by a 
Slight antero-potterior tUvatimt separating two 
Shallmtf lattral'deprttsions. 
Anterior Surfkoe - Broad, convex, smooth, covered by tendons of tibialis anticus. extensor propriua 

pollicis k extensor longus digitorum, and marked inferiorly by a 
Slijiht grotvt for anterior ligament of ankle-joint. 
Posterior Surface - fiather narrower; presents a 

Broad shalUnu grootMy oblique downwards k inwards for tendon of flexor longus poUida. 
Inner Surface - Prolonged downwards into the 

Internal Malleolus - Shorter, but rather broader than the external, and presents: - 
Inner Surface - Subcutaneous, convex; 

Outer Surface ~ Articular; deepens internally the articular surface for astra^ralos. 
Anterior Border - Rough, for anterior portion of deltoid ligament 
Posterior Border - Presents a 

Broad ^ deep groove y obliqne downwards &, inwards, divided by a slight ridge into 
inner k outer portions for tendons of tibialis posticus k flexor longus digitomm. 
Apex " Rough k slightly grooved for middle portion of deltoid ligament. 
Outer Surface - Bounded by branches of bifurcation of inner border; presents inferiorly a 
Narrow concave facet for external malleolus, and superiorly a 
Rough triangular depression for interosseous ligament of inferior tibio-flbular arUfiuIa- 



"SHAFT — Triangular, expanded above k below, narrowest at junction of middle k lower thirds; presents : 
Borders - Three ; 

ANTERIOR OR CREST - From tubercle of tibia to anterior border of internal malleolus; curved Uks 
an italic .S*, concave externally above, internally below; very prominent in upper 

two-thirds; for deep fascia of le^ 
Internal - From back of inner tuberosity to posterior border of internal malleolus ; givea 

attachment to popUteus, soleus k flexor longus digitomm. 

External, or Interosseous Ridoe - fYom front of fibular facet to apex of triangular roua^ 

surface on outer side of lower extremity, to embrace which it bifurcates inferiony; 

thin k prominent, especially towards middle. 
Surfaces - Three : 

Internal - Smooth, convex, subcutaneous, except at upper part, where it gives attachment to 

tendons of sartorius, gracilis k semitendinosoa. 

External - Excavated in upper two-thirds for origin of tibialis anticus; rounded off k curved 

forwards anteriorly in lower third, where it is covered by tendons of tibialis anticna* 

extensor proprius pollicis k extensor longus digitomm. 
Posterior - Presents superiorly a large 

Triangular surface for popliteus, which surface is bounded below bv the 
Oblique line for popliteus, soleus, tibialis posticus k flexor longus digitomm. Below thb 

lineUtlM 
Nutrient foramen directed downwards, and a 
Vertical ridee^ which divides middle third of posterior surface into 
Jn$ur oroader portion tot flexor longus d^tomm, and 

Outer narrow portion for tibialis posticus ; and then becom«i lost inferiorly upon a 
Smooth surface covered by tendons of tibialis posticus, flexor longus digitomm, k Itasot 

proprius polUda. 
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THE FIBULA — 1st Tablet. 

Very slender, and of aboni the same length as the tibia. Inclined downwards & forwards, 
oonyex posteriorly, oonyex internally below. Presents a shaft A two extremities. 

SHAFT — Presents y^r borders A/our surfaces. - (For classical description, see next Tablet). 

Borders -Are: 

Antero-extebnal - Usaally called anterior. Well marked ft prominent. 
Commences at front of head. Descends along upper 3-4ths of the bone, 
slightly deviating outwards inferiorly, and bifarcates below to embrace 
the triangular subcutaneous surface aboye external malleolus. It gires 
attachment to the septum between the extensor muscles & the peronei. 

Antebo-internal, or Intebosseous Ridge - Lies close to the preceding, espe- 
cially at the upper part of the bone, where it is sometimes rather in- 
distinct. It inclines inwards inferiorly, and blends, in the lower 1.4th 
of the bone, with the oblique line, with which oblique line it ends at apex 
of triangular rough surface above articular facet of external malleolus. 

PosTEBO-EXTERNAL - Usually called posterior. - Well marked & prominent. 
Extends from styloid process to inner lip of gprooye on posterior border 
of external malleolus, being directed, in succession, outwards, back- 
wards, backwards ft inwards. It gives attachment to the septum 

between the peronei ft the flexor muscles. 

FosTERO.iNTERNAL, OR Obltqub Line - Commences at inner side of head, most 
marked in upper ft middle parts of the bone. Blends in lower fourth 
with the antero-internal border or interosseous ridge, with which latter 
it ends at the apex of the triangular rough surface above articular facet 

of external malleolus 

Surfaces -Are: 

Anterior - Very narrow abore, rather broader ft slightly grooved below ; for 
extensor longus digitorum, extensor proprius poUiois peroneus tez^ius. 
External - Broad, more or less grooved for peronei. Looks in succession for- 
wards ft outwards, outwards, backwards ft outwards, and is continued 

inferiorly into the gprooye on back of external malleolus. 

Internal - Comprised between the antero-internal border or interosseous ridge 

and the poRtero-internal border or oblique line, and exists only in the 

upper 3-4ths of the bone. Bather narrow, but less so than the anterior 

surface, slightly grooved for tibialis posticus. 

Posterior - Comprised between the postero*extemal border ft the oblique line. 

Broad, looking inwards below; for soleus ft flexor longus pollicis. 

Presents towards its middle the nutrient foramen, which is directed 

^^^^ downwards. 

UPPER EXTREMITY; or HEAD — Small, pyramidal. Bough in front, externally, ft 

behind respectively for : 
peroneus longus 6* anterior ligament of superior tibio-fibular artic* 

ulation ; 
tendon ofbiceps^ &* long external lateral ligament of knee-joint* 
soleus^ S* posterior ligament of superior tibio-fibular articulation* 
Prolonged upwards externally into the 

Styloid process^ for short external lateral ligament of knee-joint. 
Presents internally a small 

Articular facet looking upwards ft inwards, which facet articulates 

with outer tuberosity of tibia. 

LOWER EXTREMITY, or EXTERNAL MALLEOLUS - Bather larger than 

head, flattened from within outwards, and descends lower than internal 

malleolus. Presents : 

Surfaces : 

Outer - Subcutaneous, convex, prolonged upwards between the divisions of 

the anterc*extemal border. 
Inner - Presents : 

Above dr* in Front - Articular facet for astragalus, triangular with base 
upwards, convex from above downwards, surmounted by a 
rough triangular impression for interosseous ligament of inferior 

tibio-fibular articulation. 
Bekw &* Behind - Bough ft deep depression for posterior fasciculus of 

external lateral ligament of ankle-joint. 

Borders : 

Anterior - Thick ft rounded, for anterior fasciculus of external lateral liga« 

ment of ankle-joints 
Posterior - Broader, and marked by a grooye for tendons of peronei. 

Apez - Bounded, for middle fasciculus of external lateral ligament of ankle-joint. 
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riHE FIBnLA-2nd Tablet. 



CLASSICAL DESGRIFTIONS OF THE SHAFT. 

There are in this country two different classical descriptions of the shaft of 
the fibula ; the one is given by Holden, Qnain, ft Wilson ; the other by Gray. Both 
descriptions recognise three borders ft three surfaces, and, at first sight, they appear 
identical. They are far fVom being so, howerer, for of the three borders enumerated 
in both, there are but two that correspond, Tiz., the anterior ft the posterior (antero- 
extemal ft postero-eztemal borders of the Author) ; and of the three surfaces, there 
is but one, the extemai^ respecting which the descriptions agree. 

Of the two ridges which exist on the inner aspect of the bone, the interosseous 
ridge ft the oblique line (which ridges the Author has described respectiyely as the 
antero-intemal ft posterO'intemal borders) , the latter ridge is taken as the inner 
border of the bone by Holden, Quain, ft Wilson, while it is the former that is called 
the inner border by Gray. 

This first ft apparently slight difference brings about other ft more important 
discrepancies in the delimitation ft designation of the surftwes : - Thus we find on 
the inner aspect of the bone : 

An Inner Surface &» a Posterior Surface (Holden, Quain, Wilson) | 
An Atitcrior Surface &* an Inner Surface (Gray) j 

Gray's " Inner Surface** surface being howeyer rery different from the " Inner 
Surface** of Uolden, Quain, ft Wilson, as will Immediately appear; - 

Holden^ Quain, & Wilson's " Inner Surface " - !■ the smallest of the three. It 

is bounded in front by the anterior border of thelbone (antero-extemal border of the 
Author), and behind by the oblique lino above mentioned. It is divided by the 
interosseous ridge into an " anterior portion ** for extensor longus digitorum, extensor 
proprius pollicis ft peroneus tertius, and a ^^ posterior portion** for tibialis posticus. 

Oray's '^ Inner Surface " - Ib on the contrary the largest, and occupies nearly two* 
thirds of the circumference of the bone ; it is bounded in front by the interosseous 
ridge, behind by the posterior border (postero-extemal border of the Author). It is 
divided by the oblique line into an ^* anterior portion** for tibialis posticus, (correspond- 
iog to the *^ posterior portion ** of the former " inner surfcue" ) and a ^ posterior portion " 
for soleus ft flexor longus pollicis. 

On the other hand 

Holden, Ouain, & Wilson's " Posterior Surface " ( and tho Posterior sur. 

fACE of the Author, for they are identical) - Are but the posterior part of the 
" Inner Subfacb " of Gray j - and 

Oray's '' Anterior Surface" (^Qd the Anterior Surface of the Author, for they 
are both the same) - Are but tho anterior part of the ** Inner Surface " of Holden, 
Quain, ft Wilson. 

It is with the hope of clearing up difficulties which have puzzled many, that 
the Author has presented a third ft original description of the shaft of the fibula, 
and that he has ventured to compare ft discuss the descriotiAns of the bone as given 
by eminent and well-known anatomist!. 
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BONES of the TABSXTS — 1st Bow. 

THE ASTRAGALUS 

Snpports the tibia, rests upon the ofl oalds, articulates on either fido with t^ malleolt 
& in front with scaphoid. Is irregnlarlj onboid> and presents six snrfacefk 

Upper Surface - PresenU : 

Trochlear Sury ace - Broadest in fW>nt, oonTex from before backwards, slight* 

\j coDcave from side to side ; in front of which snrfiEMse is the 
C///fr Surface of the Neck - Bongh for ligaments. 

Under Surface - Presents : 

De^ Groove - Directed forwards & outwards and broadest in front, for in* 

terosseons oalcaneo-astragaloid ligament ; this groove separates 

Two Articular Facets - For os oalcis ; the posterior one, the larg^t, is con* 

cave; the anterior one, the smallest, is convex, continnons with the 

anterior articular surface and sometimes divided into two parts, one 

for lesser process of os calcis, one for calcaneo-scaphoid ligament. 

Inner Surface -Presents : 

Triangular Articular Facet - Small, continuous with trochlear surface, for in- 
ternal malleolus ; below this facet is a 
Rough Groove - For deep portion of internal lateral ligament of ankle-joint. 
Outer Surface - Presents : 

Triangular Articular Facet - Much larger, concave from above downwards, 

also continuous with trochlear surface ; in front of which is a 
Deep Depression - For anterior fasciculus of external lateral ligament of 

ankle-joint. 

Anterior Surface - Forms the 

Head - Oval, oblique downwards ft inwards, & convex for scaphoid, continuous 
inferiorly with anterior facet of under surface, and supported by a 

constricted part, the 
Neck. 
Posterior Surikce - Very narrow, and represented merely by a slight 

Groove - Oblique downwards ft inwards for tendon of flexor longus poUioiik 

the OS CALCIS 

Irregularly cuboid; presents six surfaces. 

Upper SurDsiCe - Presents from before backwards : 

C/pper Surface of Greater Process - Presenting a rough depresssion for exten- 
sor brevis digitorum ; 
Two Articular Surfaces - For astragalus, and an intervening deep groove oblique 
forwards ft outwards, and broadest in front for interosseous calcaneo- 
astragaloid ligament. - The posterior ft external facet is convex, the. 
largest, and situated on the body of the bone. The anterior or inter- 
nal facet is concave, the smallest, and situated on the lesser process ; 

it is sometimes divided into two. 
Rough Saddle-shaped Surface - Belonging to the portion of the bone which 

projects backwards to form the heel. 
Under Surface - Rough, convex from side to side, widest behind. Presents from 

behind forwards : 

Two Tubercles - The internal, the largest, for abductor pollicis ft flexor 

brevis digitorum ; the external, the smallest, for abductor minimi digiti. 

Rough Surface - For outer head of flexor access, ft long caicaneo-cuboid ligt. 

Tubercle &» Transverse Groove - For short caicaneo-cuboid ligament. 

Inner Surface *-* Concave for passage of vessels, nerves, ft flexor tendons. Gives 

attachment to inner head of flexor accessorius, and is surmounted by the 

Lesser Process, or Sustentaculum Tali - Which articulates above with the 

astragalus, is grooved inferiorly for tendon of flexor longus polliciflu 

and gives attachment by its inner margin to a part of the superficial 

fibres of the internal lateral ligament of the ankle-joint. 

Outer Surface - Presents towards its middle a 

Tubercle ^Vor middle fascidus of external lateral ligament of ankle-joint t 

and in front of the tubercle, - 
Two Grooves - Separated by a slight ridge for tendons of peronei. 
Anterior Surface * Concavo-convex for articulation with cuboid ; is surmounted ex- 
ternally by a rough prominent tubercle which is an important guide 

in Chopart*8 amputation. 
Posterior Surface - Bough ft broad below for insertion of tendo Achillis ft plantaris 

muscle, narrow ft smooth above, where it is covered by a bursa. 
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BONES of the TARSUS — 2nA Row. 
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THE SCAPHOID — Present.: 

AnTBRiox Surface - Gonrex, broadest eixternally y preienti ^ \J 

ihret triangular facets for the oalieiform. 
PotmiOR Surface - Conoaye, for head of aetragalus, also broadest externally. 
CiROUMFBRBNGi - Bough, couTex aboTo, conoaTo below. Presents below h inter- 
nally a 

tubercle^ for tendon of tibialis portions} and sometimes externally a 

facets for onboid. 

THE OTJBOID — Presents i 

ArUonlar Surfaoes - Three t 

A]fTERi0R - Presents two facets, 

inner^ smaller, quadrilateral for 4th metatarsal, 

<w/^. larger, triangular for 5th metatarsal. 
Posterior - Quadrilateral, ooncaTO-convex for os oalois. 
IiCTERNAL - Presents towards middle & upper part a 

large anterior facet for external cuneiform ; and sometimes behind this a 

smaller posterior facet for scaphoid. - The remainder of this surface' is 

rough for ligaments. 

ITon-ArtioTilar Surfaces - Three : 

SuFERiOR - Hongh, oblique downwards & outwards. 
Inferior - Presents from before backwards : 

deep groove oblique forwards ft inwards, which transmits tendon of pero* 

neus longus, and is bounded behind by a prominent 
ridge for long oalcaneo-cuboid ligament, which ridge begins externally 

in a prominent 
tubercle presenting a small facet for a sesamoid bone ; 
rough surface for short calcaneo-cuboid ligament, and part of the flexor 

brcTis pollicis. 
Outer - A mere border notched by commencement of peroneal groove. 

THE CUNEIFORM BONES 

Three, wedge-shaped, & six sided. All throe present 

COMMON CHARACTERS: 

Dorsal Surf. - Quadrilateral, and rough for ligaments. Looks obliquely in- 
wards in the internal cuneiform, in which bone it also presents a 
small groove or facet for tendon of tibialis anticus. 
Plantar Surf. - Roogh roanded border in the two outermost. In the inner- 
most it is a broad rough surface marked behind by a tubercle for 

the Ubialis posticus. 
Posterior Surf. - Triangular k concave from above downwards. They artic- 
ulate with the three facets on anterior surface of scaphoid, and 

lie in the same transverse line. 
AirrERioR Surf. - Triangular in the two outermost, kidney-shaped in the 
innermost ; they articnlato with the bases of the three innermost 
metatarsal bonos. Those surfaoes present an indented outline : 
the middle cuneiform being shorter than the two others, its an- 
terior surface is depressed. 
Lateral Subf. - Articulate with each other, the cuboid, both sides of the 
base of the 2nd metatarsal bono & the inner side of the base of 
the 4th; the lateral surfaces of tho 3rd cuneiform presenting 
each of them two facots, and the adjoining surfaces of the 1st £ 
2nd presenting a facet angular in shape ft running along the 
superior & posterior borders. The inner surface of the internal 

cuneiform is a mere rounded border. 

DISTINCTIVE CHARACTERS 

BETWEEN THE THREE BONES. 

Fibst- Large size, irregular form, anterior kidney-shaped surface, focet for 

tibialis anticus, tubercle for tibialis postious. 
Second - Small size, square-shape of dorsal surface, angular articular 

facet along the upper ft back part of its inner surface. 
Third - Intermediate size, two facets on both of its lateral surfaoes. 

BETWEEN THE BONES OP THE TWO SIDES — Are evident in the case of the 

first ft second cuneiform. To have the three points necessary to 
place the third one in position all that is requisite is to remark 
that tho ant. internal fsoet it rather larger than the ant. cdtmctAi^. 
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THE METATARSAL BONES. 

Lcmg bonat with shftft ft two eriremitias. 

OOUMON OHARAOTEBS : 

Sliaft - Priimoid, oonoare inferiorlf » tUghtly taperiiijar towarda digital end. Preient t 

DoBSAL Surface -Triazigalftr, pretty well merked behind, but redaoed to a mere border 

in greatest part of its extent, corered by extensor tendons. 
Lateral Surfaces - Divided by a ridge into two parts for plantar ft dorsal interosaeu 

Tarsal Extremity or Base - The largest ; onboid. Presents : 

Dorsal ft Plantar Surfaces - Bongh, the former of which is the largest. 

Posterior ft Lateral Surfaces - Artie, with bones of tarsns ft adjoining metatarsal be. 

Digital Extremity or Head - Smaller, oompressed from side to side. Presents: 

Amt. or Articular Surface • Bounded, extending farther backwards below than abore. 
Lateral Surfaces - Depressed ; present a prominent tubercle for lateral ligament of 

corresponding metatarso-phalangeal articulation* 
Plantar Surface - Narrow ; grooved for flexor tendons. 
Dorsal Surface - Narrow ft flat. 

PARTICULAR CHARACTERS: 

FIRST METATARSAL BONE — The shortest ft much the thickest. 
Shaft - Very thick ft strong. 

Tarsal Extremity - Presents a large semilnnar facet for internal cuneiform, but has no 
lateral articular facets. It is prolongfed below ft externally into a prominent 

tubercle for tendon of peroneus longus. 
Digital Extremity - Large ft broad. Presents inferiorly two gprooved facets for sesamoid bs. 

SECOND METATARSAL BONE — The longest; received posteriorly into the reoess 

m. «. „ . between the three cuneiform bones. 

Tarsal Extremity - Presents : 

Tarsal Facet - Triangular, for middle cuneiform. 

Lateral Facets - Three : - One internal for internal cuneiform ; two external for ex- 
ternal cuneiform ft 3rd metatarsal. These two latter facets are often divided 
into upper ft lower halves by a rough horizontal groove for an interosseous lig^ 

TBIRD METATARSAL BONE - A little shorter. 
Tarsal Extremity - Presents: 

Tarsal Facet - Triangular, for external cuneiform. 

Lateral Facets - Two : - One internal ft one external for 2nd ft 4th metatarsal bs. ; the 
former facet is often divided into upper ft lower halves by an interosseous groove. 

FOURTH METATARSAL BONE - 

Tarsal Extremity - Presents : 

Tarsal Facet - Qaadrilateral, for cuboid. 

Lateral Facets ~ Three : - One ext. for 5th metatarsal, two int. for 3rd metatarsal ft ex- 
ternal cuneiform ; the facet for the external cuneiform being somedmes absent. 

FIFTH METATARSAL BONE — The shortest but one. 
Tarsal Extremity - Presents : 

Tarsal Facet - Triangular, out obliquely forwards ft inwards, for cuboid; 
Internal Lateral Facet - For 4th metatarsal ; 
Prominent External Tubercle - For peroneus brevis. 

N.B. — The foregoing characters supply the three points requisite to place the bones in 
position, and therefore to distinguish between right bones and left bone* 

THE PHALANGES 

Fourteen ; three, which are smaller than corresponding phalanges of hand, to the four outer toes, two, 

which are larger than corresponding phalanges of hand, to the big toe. Are 

long bones, and presents 
Sliaft ~ Slightly curved inferiorly, compressed from side to side ft narrowed towards middle. 

Convex from side to side on dorsal surf. ; flat on plantar surf., which is very nar- 
row ft bounded by two prominent margins for attachment of sheaths of flexor 
tendons. - The shaft is longer in flrst or proximal phalanges than in second, in 
second than in third. It is exceedingly short in second phalanges of 4th ft 5th toes. 

Frozixnal Extremity - The largest. Presents : 

In First Bow - Oval, concave, articular surface, broadest from side to side. 
In Second ft Third Bows - Two lateral concavities ft a median ridge. 

Distal Extremity - The smallest. Presents : 

Ik Fibst ft Second Bows - A trochlear surface prolonged fiurther backwards beloir 

than above. 
In Thied Bow -A rough horse-shoe shaped eminence on plantar surface. 
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rHE PATELLA. 



Flftt, triangnDLlar, situated at firont of Imee-joint. Ib regarded by tome as a seiamoid bone 
dereloped in tendon of qnadrioeps extensor femorls, by others as the homologne of the ole* 

oranon. Presents two sorfaoeSy three borders^ & an apex. 

BUBFAOES — Are t 

Anterior - Snbontaneons, oonyex, marked by rongh rertioal strl», ft perforated by 
nnmeroos yasonlar foramina; is oorered by an expansion of tendon of 
qnadrioepsi the fibres of whioh expansion are oontinnoos with snperfioial fibres 

of ligamentnm patellae. 
Posterior - Dirided into i 

Ufpbr ob Abticular Portiov - Corresponds to npper three-fourths of the surface, 
and is divided by a prominent rertioal ridge into two ooncare ft^ets, 
of which the inner one, the smallest ft shallowest, is farther diminished 
by a slightly marked rertical ridge, which vertical ridge cuts off a nar- 
row marginal portion corresponding to the inner border of the bone ; this 
marginal portion comes in contact during flexion of the knee-joint with 
the inner border of the intercondyloid notch (Lenoir, Gt>odsir). - In 
well marked bones the two ooncavo facets are divided by two transverse 
ridges into three horizontal bands, which rest in succession upon the 
femoral trochlea daring the movements of flexion ft extension of the 

joint (Gt>odsir). 
Lq ;ee OE NoN-ARTicuLAB PORTION -The lowcr fourth; forms a rough transverse 

groove for attachment of greater part of ligamentum patelle. 

BORDERS — Are I 

Superior - Thick, out obliquely at expense of anterior surfisoe, for tendons of rectus ft 

orureus. 

Iiftterftl " Thinner, converging inferiorly, for tendons of vasti ft oapsule of knee-joint. - 

The inner border is marked posteriorly by the small marginal facet above 

mentioned. 

APTOC Directed downwards ; forms part posteriorly of roagh groove above mentioned for lipra. 

mentum patelln. 
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THE HYOn) BONE. 



Horse-shoe shaped, and suspended by stjio.hjoid ligaments from tips of styloid prooessas 
of temporal bones. Consists in youth of five parts, the body and the gpreater A lesser 
comiia, which parts are joined together by four arthrodiss; the oomna usually join with 
the body, the greater ones towards the middle period of life, the lesser ones in adTanoed 

age. 

BODY — Qaadrilatoral. Presents x 

Anterior Snrfaoe - Convex, looks upwards ft forwards, and is marked by a 

crucial ridge. The part above the ri^ge gives attachment to the hyo-glossus, 

genio-hyo-glossus & genio-hyoid ; the part below the ridge gives attachment to 

the myJo-hyoid, the stylo-hyoid & the aponeurosis of the digastric. 

Posterior SurflBlce - Smooth, concave; looks backwards & downwards, and is sepa- 
rated from the epiglottis & the thyro-hyoid membrane by a quantity of loose 

areolar tissue, in which a bursa is usually found. 

Upper Border - Thick ft rounded ; gives attachment to genio-hyo-glossus by its an- 
terior lip, to thyro-hyoid membrane by its posterior lip. 
Lower Border ~ Thinner; gives attachment to stemo-, omo-, ft thyro-hyoid. 

ORB ATBR CORNU — Projects backwards ft slightly upwards, giving attachment super- 
iorly to the hyo-glosBus, internally to the middle constrictor of the pharynx, 
and externally to the thyro-hyoid. It diminishes in size from before backwards, 
and is flattened from above downwards. Its slightly enlarged extremity gives 

attachment to the lateral thyro-hyoid ligament. 

LESSER CORNU — Small, conical; projects upwards ft backwards from point of junction 

of body ft greater comu, and gives attachment to the stylo-hyoid ligament. 



MUSCLES AHACHED TO EACH BONE. 
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MUSCLES ATTACHED to BONES of SKULL. 

The muscles attached to the 

FRONTAL BONE — Are three in nnmber, and are attached as follows t - 

Orbicularis PalpArarum - Internal angular process. 
Corrugaiar SupercilH - Inner extremity of snperoiliary ridge. 
Temporal - Temporal ridge h snrface behind it. 

OCCIPITAL — Are eleven in nnmber, and are attached as follows: - 

OccipitO'Frontalis (Occipital Portion) - Oater two-thirds of saperior onrred line. 
StemO'CUido-Mastoid or StenuhMcutoid -^ Oater two- thirds of superior carved line. 
Trapezius - External occipital protuberance & inner third of saperior curyed line. 
Splenius Capitis - Oater part of rough surface between the superior ft inferior curved lines. 
Complexus - Inner part of rough depression between the two curved lines. 
Pectus Capitis Posticus Major - Inner part of inferior curved line & rough surface beneath it. 
Rectus Capitis Posticus Mtnor- Outer part of inferior curved line & rough surface beneath it. 
Obliquus Capitis Superior - Bough depression between the two curved lines externally to 

complexus. 
Rectus Capitis Anticus Major - Basilar process in front of rectus capitis anticns minor. 
Pectus Capitis Anticus J/Zn^ - Basilar process behind rectus capitis anticus major. 
Rectus Lateralis - Jugular process. 

TZMPORAL — Are twelve in number^ and are attached as follows: - 

Masseter ^ Superficial portion^ anterior two- thirds of lower border of zygomatic arch. 

Deep portion^ posterior third of lower border ft inner surface of zygomatic arch. 
Temporal - Outer surface of squamous portion ; temporal ridge. 

Stemo-Cleido' Mastoid or Stemo'Mastoid - Anterior border ft outer surface of mastoid process. 
Splenius Capitis - Posterior border ft apex of mastoid process. 
Trachelo' Mastoid - Posterior border ft apex of mastoid process beneath foregoing. 
Retrakens Aurem, or Auricularis Posterior - Outer surface of mastoid process. 
Digastric - Digastric groove on inner side of mastoid process. 

Levator Palati - Under surface of apex of petrous portion. " 

Tensor Tympani - Under surface of apex of petrous portion behind ft externally to fore- 
going. 
Stylo- Pharyngeus - Inner side of base of styloid process. 
Stylo'Hyotdeus - Middle of outer surface of styloid process. 
StylO'Glossus - Anterior ft outer aspect of apex of styloid process. 

SFHSNOID — Are eleven in number, and are attached as follows: • 
Temporal - Oater surface of greater wing. 

Internal Pterygoid ~ Pterygoid fossa, and more particularly from inner surface of external 

pterygoid plate. 
External Pterygoid - Pterygoid ridge ft portion of under surface of great wing between it 

ft base of pterygoid process ; outer surface of external pterygoid plate. 
Superior Constrictor - Hamular process ft lower third of free margin of internal pterygoid 

plate. 
Tensor Palati - Scaphoid fossa at base of internal pterygoid plate. 

Internal <Sr» Inferior Recti 6* Lower Head of External Rectus - Through ligament of Zinn, 

from whole of circumference of optic foramen, except upper ft outer part. 
Superior Rectus ^ Upper Hccul of External Rectus -TJ^^er margin ft upper part of outer 

margin of optic foramen. 
Levator Palpebrce Superioris - Under surface of lesser wing in front of optic foramen ft ex- 

temally to superior oblique. 
Superior Oblique - Under surface of lesser wing in front of optic foramen ft internally to 

levator palpebrss superioris. 

PARIETAL BONE — One, the 

Temporal - Temporal ridge ft surface below it. 
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lUSCLES ATTACHED to BONES of FACE. 



The muscles attached to the 

BUFIiRIOR MAXILLARY BONE —Are eight in nombery and are attaohed as followvs- 
Orbicularis Palpebrarum - Upper part of nasal process. 

Levator Labii Superioris AltBque /Vasi-Vp]^T part of nasal process below foreffoing. 
Levator Proprim Labii Superioris - Oater sarfaoe of body close to margin of orbit. 
Levator Anguii Oris or Musculm Caninm - Canine fossa Just below infraorbital foramen* 
Compressor Nasi - Lower & inner part of canine fossa. 
Depressor Ala Nasi > Mjrtiform or incisor fossa. 

Buccinator - Oater surface of aWeolar process corresponding to molar teeth. 
Inferior Oblique - Depression on orbital plate dose to lachrymal groore. 

INFERIOR MAXILLARY BONE — Twelve in nnmber, and are attached as follows t - 
Temporal - A.^x, inner surface ft anterior border of coronoid process down to its root. 
Masseter - Angle, and oater sarfaoe of ramus ft of coronoid process. 
Internal Pterygoid - Angle and inner surface of ramus as high as dental foramen. 
External Pterygoid - Depression on front of neck of condyle. 
Digastric - Bough depression on inner lip of lower border of body. 
MylO'Hyoid - Whole length of mylo.hyoid ridge. 
GeniO'I/yoid - Inferior genial tubercle. 
Gemo-IfyO'Glossus - Superior gonial tubercle. 

Buccinator - Outer surface of alveolar process corresponding to molar teeth. 
Depressor Anguli Oris or TViangularis Oris - Ext. oblique line externally to mental foramen. 
Depressor Labii Inferioris or Quadratus Menti - External obliqne line between symphysis ft 

mental u>nkmaiL 
Levator Labii Inferioris or Levator Menti - Incisor fossa 

PALATE BONE — Three in number, and are attaohed as follows i - 

Atygos Uvula - Posterior nasal spine. 

Internal Pterygoid - Groove on posterior surface of pterygoid process. 

External Pterygoid - Front part of outer aspect of pterygoid process. 

MALAR BONE — Three in number, and are attaohed as follows t - 

Masseter ( Super ficitU Portion) - Lower border of zygomatic process. 
Zygomaticus Minor - Lower ft front part of outer surface. 
Zygomaticus Major - Back part of outer surface. 

LACHRYMAL BONE - One, the 

Tensor Tarsi - Bidge ft posterior part of outer surface. 
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THE MUSCLES ATTACHED to the 



HYOXD BONB — ^'^ nin® ^ number, and are attached as follows t - 

HythGlossus - Side of anterior snr&oe of body aboTO onicial ridge, lesser oomn, whole 

length of greater oornn. 
Gado^Hyo-Glossus - Anterior snrfiaoe of body abore omoial ridge intemallj to hjo* 

gloesn^ 

Gemo'Ifyaid - Anterior snrilMe of body aboTO omoial ridge, in front of foregoing. 

StyUhHyoid - Anterior snrfaoe of body below omoial ridge externally to mylohyoid. 

Jdylo'Hyoid - Anterior snrfaoe of body below omoial ridge internally to stylo*hyoid. 

StertuhHyoid or SUmo*Cldd<hHy<nd - Lower border of body internally to omo-hyoid. 

OmO'Hyoid - Lower border of body externally to sterao^hyoid. 

Thyr<hHyoid -* Lower border of body h greater ooran. 

MiddU Constrictor - Whole extent of npper snrfaoo of great oomn, lesser ooran* 
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[T7SCLES ATTACHED to BONES of THOBAX, 



The moiolei attached to the 

STBBNUM — Are eeTen in number, and are attached ai follow! t- 

PtctoraHs Major - Oorretpondinfir half of anterior forfaoe. 

Stirno*CUid4hMasUrid or ^enuhMastoid {Sternal JPortion) - Upper & onter part of firont of 

first pieoo. 
StemO'Hyoid or Stemo^CleidO'Ifyoid " Upper & back part of first piece. 
Stemo*Thyroid ^BfkoYi of first piece below & intomally to storno-hyoid. 
Triangularis SUmi - Lower ft lateral parts of posterior snrfaoe. 
Rictus Abdominis - Side of eniiform appendix. 
Diaphragm (Narrow Central Slip) - Posterior aspect of ensiform appendix. 

VIBST RIB — Are seren in nnmbery and are attached as follows i - 

Scalenus Antictss - Tnberole on inner border & upper surface. 

Scalenus Medisu - Upper surface behind jrrcoye for subolayian artery. 

First Letfator Costarum or Supracostalis - Posterior part of upper surface. 

First Digitation of Serratus Magnus - Middle of upper snrflMW & outer border. 

First External Intercostal - Outer border. 

First Internal Intercostal - Onter border & under surface. 

Musculus Accessorius ad HiO'Costalent, or ad SacrO'Lumbalem - Angle. 

8K001TD RIB — Are nine in number, and are attached as follows : - 

Second &• Third DwUations of Serratus Magnus - Middle of upper or ooter surfacew 

Scalenus Posticus - Back of outer surface. 

Serratus Posticus Superior - Upper border externally to angle. 

Second Levator Costarum or Supracostalis - Upper border between tubercle & angles 

Musculus Accessorius ad Ilio* Costalem, or ad Sacro*Lumbalem - Angle. 

First Internal &» First External Intercostals - Upper border. 

Second Exiemcd Intercostal - Lower border. 

Second Interned Intercostal - Inner lip of groore h inner surface. 

BIBS in GENERAL — Are sixteen in number, and are attached as foUowst - 

Leuatores Costarum or Supracostcda - Upper border of all between tubercle & angle. 
External Intercostals - lK>wer border of elcTcn upper, upper border of elcTen lower. 
Internal Intercostals - Upper border of elcTcn lower, inner lip of groore on inner surface 

of eleren upper* 
Serratus Magnus - Outer surface & upper border of eight upper. 

Pectoralis Minor • Onter surface & upper border of the 8rd, ith, h 6th near anterior ex* 

tremity 
Serratus Posticus Superior - Upper border of Snd, 8rd, 4th, k 6feh externally to angle. 
Cervicalis Ascendens - Angles of the four or fire upper. 

Subcostcda or Infracostales - Inner surface of one rib to inner surface of Ist, 2od, or 8rd 
rib abore. Vary in sise ft number, and are most numerous between the lower 

ribs, and in the neighbourhood of their angles. 
Longissimus Dorsi {Outer Series of Insertions) - Lower border of nine or ten lower intemallj 

to angles. 
External Oblipse - Onter surface & lower borders of eight lower. 
Diaphragm -Inner surface of six or seren lower, ioterdi^itating with transrersalis. 
Hio^ostalis^ or Sacro-Lumkdis - Angles of the six or seren lower. 

Musculus Accessorius ad IliO'Costalem^ or eul SacrO'Lumbalem - Angles of the six lower intev* 

nally to tendons of ilio^costalis, angles of the six uppeiw 
Serratus Posticus Inferior - Lower border of fonr lower externally to angle. 
Zatissimus Dorsi ~ Outer surface of the three or fonr lower. 
Quadra/us Lumbomm - Inner half of lower border of last. 

COSTAL CARTILAGES — Are eight in number, and are attached as follows i - 

Pectoralis Major - Cartilages oi all the trne ribs exoept the 1st or the 7th, or both. 
Transversalis - Inner surface of six lower interdigitating with Diaphragm. 
Internal Oblique - Lower border of fonr lower. 

Triangularis Stemi - Upper border of 6th, 6ch & 7th, inner surface & lower border of 

2nd, 8rd, 4th, & 5th. 
Rectus Abdominis - Lower border of 6bh, 6th & 7th close to ensiform appendix. 
Subclavius - First in front of rhomboid ligament. 

External Intercostals of Fim Lower Spaca - Lower border of cartilage abore, upper border 

of cartilage below. 
Internal Intercostals - Upper border of eleren lower, inner surfiMe of eleren upper. 
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SiUSCLES ATTACHED to SPINE -1st Tablet. 



The muscles attached to tne 



ATLAS -" "^ra i^ino ^° nuipber, and are attached as follows : - 

Ltmgus Colli {Superior Obliqur Portion) r Taberole on anterior arob. 

Rectus Capitis Anticus Minor - Front of tbe lateral mass, and root of transverse proooss. 

Rectus Zateralis - TJoper surface of transverse procops. 

Rectus Capitis Posticus Minor - Tabercle on posterior arch. 

First Intertransversales - Under surface of transverse process. 

Levator Anguli Scapula - Tip of transverse process. 

SpUnius Colli - „ 

Obliqui Capitis Superior 6* Infericr - „ 

Ayt\i^ — Are ten in nnmber, and are attached as follows t • 

LoHfUS Colli {Vertical Portion) - Front of body. 

Sccuenus Medius - Tip of transverse process. 

Leifotor Anguli Scapulee ~ „ 

Splenius Colli - „ 

J^st &* Second Intertransversales - Upper & lower borders of transverte prooesf. 

Multifidus Spina - Tip nf spinous process. 

Rectus Capitis Posticus Major - ,^ 

Obliquus Capitis Inferior - „ 

First Interspinales - Both lips of lower border of spinous process. 

FiVJfi LOWER CERVICAL VERTEBRJB — Are twenty in number, and are attached 

as follows : - 
Scalenus Anticus - Anterior tubercles of transverse processes of 3rd, 4tby 6th, & 6th. 
Rectus Capitis Anticus Major - „ „ „ 

Z^ongus Colli {Superior Oblique Portion) ~ Ant» tubercles of transv. processes of 3rd, 4th, A 5th. 

{Inferior Oblique Portion) -AiiierioT tubercles of transverse processes of 6th & 6th. 

{Vertical Portion) - Front of bodies of 5th, 6th, & 7th. 
Levator Ant^uli Scapula - Posterior tubercles of transverse processes, 3rd, 4th, & 6&h. 
Cervicalis Ascendens - Posterior tubercles of transverse processes of 4th, 5th, h 6th. 
Scalenus Medius - Posterior tubercles of transverse processes of all the five lower. 
Transversalis Colli - m >i ?» 

Complexus - Transverse process of Ttb, articular processes of the three or four y. above. 
Intertransversales - Transverse processes of all the five lower. 
TlracAel^t' Mastoid - Articular processes of the three or four lower. 

Multifidus Spina - Articular processes of the four lower, spinous processes & adjoin- 
ing portion of the laminse of all the five lower. 
Semispinales Dorsi - Spinous processes of the the 6th k 7th. 
Semispinales Colli ~ Spinous processes from the axis to the 6th. 

Spinalis Colli - Spinous processes of the one or two last oervioal| and of the axis ft of one 

or two vertebras below. 
Supraspinous - Spinous processes of all the five lower. 
Interspinales - yi » 

TVapeMtus - Spinous process of the 7th. 
Rhomboideus Minor - ^ 

Spiemus - tf 

Serratus Posticus Superior - t» 



65 

lUSCLES ATTACHED to SPINE — 2nd Tablet. 

The moBcleB attached to the 

]X>B8AL VBRTXBRiB — Are twentj-ilTa in Bomberi and are attached ai foUowit « 
Tyafmtts - SpinonB prooeMes of all. 

Lahssimus Dorsi - Spinous prooesaes of the six or leTen lower. 
Rhomboideus Major - Spinous processes of the foar or five upper. 
SpUmus - S^nons processes cyT the six upper. 

Strratus Posticus Superior - Spinous processes of the two or three apper. 
Serratus Posticus Inferior - Spinous processes of the two last. 
Longissimus Dorsi - Tips of transverse processes of alL 
Transversalis Colli - Tips of transrerse processes of the four or fire upper. 
TVachdo-Mastoid - TransYsrse processes of the fire upper. 
Spinalis Dorsi - Spinous processes of from four to eight of the middle & upper. 
Multijidus Spina - Tips of transverse & spinous processes of all. 

Semispinales Dorsi - Transverse prs. from the lOth to the 6th, spinous pra. of the four Ufper. 
Semispinales Colli - Transverse processes of the four upper. 

Rotatores Spina - Upper & back part of transrerse prs. of the eleren lower, lower margin 
& posterior surface of laminae and roots of spinous prs. of the eleven upper* 
Complexus - Transverse processes of the four or five upper. 
Bivtnter Cervicis - Transverse processes of the two, three, or four upper. 
Spmaiis Colli - Spinous processes of the one or two upper. 

Levatora Costarum or Supracostales - Tips of transverse processes of the eleven upper. 
Interspinales - Sometimes to two or three of the upper and lower spinous processes. 
Intertransversales - Upper & lower borders of a few of the lower trsASverse processes. 
Psoas Magnus - Side of body of last. 
Psoas Parvus - Side of body of last. 
Longus Colli {Inferior Oblique 6f* Fertical Portions) -Front of bodies of the two or three upper. 

IiUMBAR VSRTXBRiB — Are fourteen in number^ and are attached as follows: - 

Tie Diaphragm - {Right Cms) - Front of bodies of 1st, Snd, & 8rd, or sometimes of Snd, 

8rd&4th. 
{left Cms) - Left side of bodies of 1st & Snd, or sometimes of 2ud & Srd. 
Ptoas Magnus - Sides of bodies and bases of transverse processes of all. 
Psoas Parvus - Side of body of first. 

Internal Oblique - Tips of spinous processes of all (by posterior layer of lumbar fascia). 
Transversalis - Tips of spinous processee, tips & bases of transverse processes of all Q3j 

lumbar fasma). 
Quadfotus Lumbomm {Anterior Portia) - Upper border of transverse processes of the two 

or three lower. 
{Posterior Portion) - Apices of the transverse prs. of the four upper. 
Latissimus Dorsi - Spinous processes of all. 

Serratus Posticus Inferior - Spinons processes of the two or three upper. 
Erector Spina - Spinous processes of all. 

Zongifsimus Dorsi (Inner Series of Insertions) -Tubercles (mammillary) on back of super* 

ior articular prooesses. 

{Outer Series of Insertion*) - Posterior surfaces of transverse processes. 

Multifidus Spina - Tubercles (mammillary) on back of superior articular processes, 

spinous processes and adjoining portion of the lamins of alL 
Spinalis Dorsi - Spinous processes of the two firsti 
Interspinales - Spinous processes of all. 
IntertransversaUs - Transverse prooesses of all. 

8ACBUM " Are six in number, and are attached as follows i - 

Erector Spina - Spinous processes and series of eminences on back of sacrum, whioh 
eminences repreaent the articular and transverse prooesses of the vertebrae. 
Multifidus Spina - Sacral groove. 

Gluteus Maximus - Post. surf, (by a tendinous expansion) & lower part of lateral border. 
Coccygeus - Side of lo?rer piece. 

Pyriformis - Anterior surface between 1st, Snd, Srd, h 4th anterior sacral foramlnai & 

grooree leading from Iham* 
niacus - Portion of base whioh forms part of iliac fossa. 

COCGTX — Are four in number, and are attached as follows i « 

Sjbhincter Ani - Tip. 

Coeeygeus - ) g. , 

Levator Ani' \ ^*^®- 

duteui Maximus - Side and back. 
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MUSCLES ATTACHED to BONES of IJPPEB LIMB -1st T. 



The rnvBolei attached to the 



CLAVIOLE —Are ax in namber« and are attached ai foUowss - 

SUnuhCleidff'Afastoid - ADteriat enrfaoe & npper border of inner third. 
Pect&ralis Major - Anterior snrface ft anterior border of inner halfl 
Ddioid^XJp^T enrfaoe & anterior border of enter half. 
Trapaius - Upper enrfaoe & posterior border of enter third. 
Subclavius - Grooye on nnder snrfaoe of middle third. 
StemO'CieuiO'Hyaid ~Bom%\Amef^ from baok of inner extremity. 

SOAFDL A — Serenteen in nnmber, and are attached ae follows : - 

Suprasphtaius ^ Inner two-thirds of snpraspinoas fossa. 

Infraspineitus - Inner two-thirds of infraspinons fossa & ridges on its snrface. 

Teres Major - Posterior aspect of infSurior angle. 

Teres Mntor - Upper two-thirds of posterior aspect of axillary border. 

Deltoid - Upper snrface & enter border of acromion^ whole length of lower lip of 

posterior border of spine. 

Trapezius -Upper snrface and inner border of acromion, whole length of npper lip of 

posterior border of spine. 

Subscapuiaris -Inner two-thirds of snbscapnlar fossa & ridges on its surface. 

SemUtts Magnus - Whole length of anterior lip of posterior border. 

Rkomboideus Major - Posterior border between spine h inferior angle; 

Rkomboideus Minor - Posterior border opposite triangnlar smooth snrface at root of spineii 

Ijevator AnguU Scapula - Posterior border between spine & superior angle. 

OmO'Hyoid - Upper border on inner side of suprascapular notch. 

Long Head of Triceps - Bough triangular depression below glenoid cayity. 

Pecioralis Minor - Inner border of ooracoid process. 

Coraco-Brachialis i nv « -^ 

Short Head o/Bicep, \ -T.pofo«>r«K«aprooe.i. 

Long Head of Biceps - Top of glenoid oayiiy. 

Latisnmus Dorsi - Sometimes^ from baok of inferior angle. 
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BffUSGLES ATTACHED to BONES of UPPER LIMB -2nd T. 



The mniolei attached to the 



BUMBBT7S — Are twentj.fonr in number, and are sttaohed ai followi } • 

SupraspinatHS - Highest of the three faoete on greater tnberotitj. 

Infraspinatus - Middle faoet on greater tnberoeit^. 

Teres Mistor - Loweit faoet on greater tnberoirit^y and by a few fleshy fibres into the 

neok for a short distance lower down* 
Subscapularis - Lesser tuberosity, and by a few fleshy fibres into the neok for a shori 

distance lower dowsL 
Teres Major - Inner or posterior edge of bicipital groore. 

Peetoralis Major - Anterior or enter edge ef bicipital groore. 

LaHssimus Dorsi - Bottom of bicipital groove. 

Z>i^^- BoQgh triangular prominence a little aboTe middle of enter inrfaoe of shaft. 

CoracO'Brachialis - Bough impression a little abore middle of inner snrflMe of shafts 

Brachialis AniUus - Lower half of inner h enter snrfkces of shaft. 

Inner 6f Outer Heads of Triceps ^ 

Inner head - Posterior surface of shaft below mnsonlo^splral groore, inner bordsiw 
Outer head - Posterior surface of shaft abore musculo -spiral grooTO, outer border* 

Supinator Longus - Upper two-thirds of external condyloid ridge. 

Extensor Carpi Radialis Longior - Lower third of external condyloid ridge. 

Extensor Carpi Radialis Brevior - External oondylew 

Extensor Communis Digitorum - ^ 

Extensor Minimi Digiti^ „ 

Extensor Carpi Ulnaris - n 

Anconeus" m 

Supinator Breois — n 

Pronator Radii Teres (Inner Head) - Inner condyle h internal condyloid il4ge im 



Flexor Carpi Radialis - Inner condyle. 

Palmaris Longus - „ 

Flexor Carpi Ulnaris (Anterior or Outer Head) - Inner eondyleii 

FloKorSmHimis J>igitofmm ( Inner Head) - |» 
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MUSCLES ATTACHED to BONES of UPPEB LIMB-3rdT. 



The mnscles attached to the 



RADIUS " -^^ n^no ^ number, and are attached as followBt - 

Biceps - Back part of bicipital tnberosity. 

Supinator Breins - Inner, anterior & outer aspects of the bone aboye bicipital tnberositj 

k oblique line as low down as insertion of pronator radii tereiL 
Jilexor Sublimis Digitorum (Outer Head) - Oblique line. 

Pronator Radii Teres - Bough impression on middle of outer surface of shaft. 
Flexor Longus Pollicis - Upper two-thirds of anterior surface of shaft. 
Pronator Quadraius - Lower fourth of anterior surface k outer border. 
Extensor Ossis Metacarpi Pollicis - Middle third of posterior surface of shaft. 
Extensor Primi Intemodii Pollicis - Posterior surface of shaft below foregoing. 
Supinator Longus - Outer side of base of styloid process. 

UXilf A " Are thirteen in number, and are attached as follows i - 

Supinator Brevis - Triangular depression below lesser sigmoid cavity & ridge behind the 

depression* 
Brachidlis Anticus - Under surface of ooronoid process. 

Flexor Sublimis DigHorum (Middle Head) - Tubercle on inner surface of ooronoid process 

aboTo pronator radii teres. 
Pronator RadH Teres (Outer Head) - Bidge on inner surface of ooronoid process below 

flexor sublimis* 

Flexor Profundus Digitorum - Depression on inner surface of ooronoid process, upper two« 

thirds of anterior & inner surfaces, and, by an aponeurosis which is common 

to it & to flexor carpi ulnaris, upper two-thirds of posterior border. 

Flexor Carpi Ulnaris (Posterior Head) - Inner border of olecranon, and by an aponeurosia 

woioh is common to it & to flexor profundus, upper two-thirds of posterior border* 

Triceps -Back part of upper surface of olecranon. 

Anconeus - Bough triangular surface on outer side of olecranon & upper third of shaft. 
Pronator Quadratus - Lower fourth of anterior surface & inner border. 
Extensor Carpi Ulnaris - Middle third of posterior border. Usually it simply ooYcrs^ 
but sometimes it arises from, narrow portion of posterior surface internal to the 

vertical ridge. 
Extensor Ossis Metacarpi Pollicis - Outer half of posterior surface below insertion of anconeus. 
Extensor Secundi Intemodii Pollicis - Middle of outer half of posterior surface. 
Extensor Indicis -> Posterior surface below foregoing. 



\ 
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OUSCLES ATTACHED to BONES of UPPER I<IMB-4th T. 



TIm mntenlar aitaeliments of the 

BONBS of the HAND A WRIST — AreMfoUowi:. 

PififoTni - Two mutclet : 

FUxcr Carpi Ulmaris. 

AbdmcUr Mmi$mi Digiti, or PUi-PkalmrngtmL 

Trapeiiuin - TIupm mnaclet : 

Abductor PoUieit, or Traptwo-PhalangHU - Ridge on anterior torfioe. 

OMcmH* Poiiicis, or Tm^mo-MtUcarpal - Vlront of the bone below the ridge. 

P/,xor Brtmis PolUcit, or TrmpoMo^arfo-PluUtmettU (OuUr Homd) - Lowv put of the bOM. 

Trapesoidat - One muscle : 

FUxor BrtvU PoUkis or Tra^to-Carpo-Pkahmgtal (OuUr Head), 

Os Ma^nuin " One muscle : 

FUxor Brovit PoUku, or Truptto-Carpo-PluiUmgtal (Outor Head), 

Ob UnoifOTm - Two musclet : 

FUxor Bmis Minimi Diriti, or Unci-Pkalaneeat - Uniform jprooeei. 
Opponent or Adductor Mtnimi Digiti^ or Unct-Metacarpai - Unciform proceH. 

Flnt Metaoarpal Bone - Three musclet : 

opponent Po/iicit or Trapeao-Meteueirpat - Whole length Of outer border. 

Extentor Ottit Metacnrpi PoRicit - Beck of bese. 

Firtt Dortai Jnterotteous MntcU^ or Abductor Jndicit - Back of outer tide of ihaft 

Saoond MetaoaiPal Bone - ^^ muscles : 

FUxor Carpi Radiaiis - Front of bese. 

Extemtor Carpi Radialit Longior - Beck of bese. 

FUxor Brevis PoUicit, or TrapeuhCarpo-Pkaianreal (Inner Head) - Lower pert of front Of biM. 

Pint Palmar Inieroueous - Anterior or pelmer naif of inner surfioe of shaft 

Firtt Dortai Interosteout - Whole of outer surface of shaft 

Second Dortai Interotteout - Posterior or dorsal half of inner surface of shaft 

TbM. metaoarpal Bone - six muscles : 

FUxor Car^i Radialit - Front of base. 

Extensor Carpi Radiaiis Brevier - Back of base. 

FUxor Brevit PoUicit, or TrapeuhCarpo-Phalangeal (Inner Head) - Lower part of front of blM. 

Adductor PoUicit, or Metacarpo- Phalangeal - Lower two -thirds of anterior surface of shaft 

Second Dorsal Jnterosseont - Whole of outer surface of shaft 

Third Dortai Interotteout - Whole of inner surface of shaft, 

Voorth Metacarpal Bone - Tliree muscles : 

Second Palmar Interotteout - Anterior or palmar half of outer surface of »haft 
Third Dortai Interotteout - Posterior or dorsal half of outer surface of shaft 
Fourth Dortai Interotteout - Whole of inner surface of shaft 

nfth Metaroarpal Bone - Fire muscles : 

FUxor Carpi Ulnarit - Front of liase. 

Extentor Carpi Ulnarit - Back of base. 

Adductor or opponent Minimi Digiti, or Unci-Metacarpal- Whole length of inner border of shaft 

Third PtUmar Interosteout - Anterior or palmar half of outer surface of shaft. 

Fomrth Dortai Interotteout - Posterior or dorsal half of outer surface of shaft 

Fint Phalanx of Thumb - Four muscles : 

Abductor PoUicit or Trapeto- Phalangeal - Outer ride of base. 

FUxor Brtvit PoUicit or TrapeMo-Carpo- Phalangeal - Either ride of base, a sesamoid bone 

^^v *^t>n'- K€ 4 ..^DL t , T .^ ... being dereloped in each tendon. 
Adductor Pollicu or Metacarpo- Phalangeal - Inner tide of base. 
Extentor Primi Intemodii PoUicit - Back of base. 

Fint Phalanx of Index Finger - Two muscles. 

Firtt Dortai Interotteout - Outer side of base. 
Firtt Palmar Interotteout - Inner side of base. 

First Phalanx of Middle Finger - Two muscles: 

, Second Dortai Interotteout - Outer side of base. 
Third Dorsal Interotteout - Inner side of base.. 

Fint Phalanx of Ring Finger - Two muscles : 

Second Palmar Interotteout - Outer ride of base. 
Fourth DorteU Interotteout - Inner ride of base. 

First Phalanx of Little Finger - Three muscles: 

Abductor Minimi Digiti or Piti- Phalangeal - Inner ride of base. 
FUxor Brevit Minimi Digiti or Unci-PhaUmgeal - Inner ride of base. 
Third Palmar Interotteout - Inner ride of biie. 

Second Phalanx of Thumb - Two musclet ; 

FUxor Longut PoUicit - Ynmi of base. 

Extensor Secundi Iistemodii PoUieU - Back of baae. 

Second Phalanges of Four Inner Fingers - Two musclet each : 

FUxor Sublimit Digitorum - A slip to either ride of shaft 
Extentor Communii Digitorum {AfiddU tUp) - Back of Base. 

Third Phalanges - Two muscles each : 

FUxor Profundut Digitorum - Fhmt of baae. 

Extetuor Commtumit Digitorum {BotA UUemi tUpt) - Back of baaa 
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MUSCLES ATTACHED to BONES of LOWEB LIMB-3rd T. 



The miuoles attached to the 



TIBIA — Are ten in number, and are attached aa foUowB : - 

Tibialis ArUicus - Outer tnberositj & upper two-thirds of onter enrfaoe of shaft 
Extensor Longus Digitorum -Oater tnberositj. 

Sartarius - Upper part of inner surface of shaft covering tendons of gracilis & semiten* 

dinosns* 
Gracilis - Upper part of inner surface of shaft above semitendinosus, and beneath sartorios. 

SemiUndinosus - Upper part of inner surface of shaft below gracilis & beneath sartorios. 
Semimembranosus - Posterior part of inner tuberosity; groove on inner side of inner 

tuberoeitj. 
Poplileus - Inner two-thirds of triangular surface on back of upper part of shaft. 

Soleus - Middle third of inner border, and oblique line on posterior surface of shaft. 
Flexor Lxmgus Digitorum - Posterior surface of shaft below oblique line & internally to 

attachment of tibialis posticus. 
TVnalis Posticus - Posterior surface of shaft below oblique line & externally to attaolu 

ment of flexor longus digitonim. 

Z^IBTTLA *— -^^ x^o ui numberi and are attached as follows: - 

Extensor Longus Digitorum - Upper three-fourths of anterior surface of shaft. 
Extensor Propnus PoUicis * Middle two-fourths of anterior surface of shaft internally to 

extensor longus digitorum. 
Peroneus Tertius - Lower fourth of anterior surface of shaft. 

Peroneus Longus - Head & upper two-thirds of outer surface & of anterior & posterior bor- 
ders 
Peroneus Brevis - Lower two-thirds of outer surface of shaft, passing upwards in a pointed 

process beneath peroneus longiub 
Biceps - Outer side of head. 

Soleus - Back of head h upper third of posterior surface of shaft. 
Flexor Longus PoUicis - Lower two-thirds of posterior surface of shafts 
TUialis Posticus - Upper three-fourths of inner surfisoe of shaft. 



73 



nrSCLES ATTACHED to BONES of LOWEB LIMB-4th T. 



Of Oaloll - Eight miuclei : 

Casirvou mius , PloMUrit, S^tnu - Loww part of poitvlor Rirf aoe. 

£ximt0r Bmdt Digitorum - ITppar Mid oai«r lORMet of oretter Droceu. 

Pkx4r Brwvis Digitorum - GN^SfTtllboraglty. ""™^ " ^^"'^ proow. 

Ahdmcior PoUkU - Graator tnberadtjr tnttnudly to fbragolng. 

Abductor Minimi DiriH - Letaor taborosltjr, graatOT tnboroidty in front of flcior bratk 

PUxorAccfMtorim-uuuthvadiwmataomlntroai^txibnon^ 
SoKdloId - One flraida : 

TOmiu Pattiau - TDborodtj. 

Onbolid - One miuela : 

PUxorBram PMkU^lsaoK part of under lortaoa. 

IntanuJ Quneifonn Bone - Two miuoiM: 

THuUis Antiau - Front part of inner ft under ■nifkoea. 
Tibialis Pm/^m - Back part of onder nuCaoa. 

Xitainud Otmeifonn Bone -Two mnaclea: 
Tibimiis Poatieu* - Under nifaoe. 
Fitxor Bmis Poilicis - „ 

nnt Metatenud Bone - nine nraaclee : 

TiUaiia Amicus - Inner tide of base. 

/VrwMM ^M^M - Onteriide of baie. 

Pint DaruU Inttroutou* - Upper or donal half of oater ivface of ■!!•% 
Second Metatanal bone -Three mnedei : 

Pirst Dcrtal Inttmseous * Whole of inner inrfaoe fA ehaft. 

Second DoruU Itttemseout - Whole fd outer surtaoe of abaft. 

Adductor PoiUcis - Under inrface of baee. 

Tlilrd Metatenud Bone - Four Muwsiea : 

First PUmtar Interosseous - Lower or plantar half of inner mrftoe of ibafl. 
Second Dorsal Intoroaeous -* J^PPM* or donal half of innor gurfkoe of ihaft. 
Third Dorsal Interosseous - Whole of outer mrfaoe of ihaft 
Adductor PoUicis - Under iurtace of baae. 

Fourth Metatenud Bone - Four muiciei : 

Third Dorsal Interosseous - Upper or donal half of inner lurfaoe of ihaft 
Second Plantar Interosseous - Lower or plantar half of ^nnmr gorface of ■»»^1^ 
Fourth Dorsal Interosseous - Whole of outer iOlfaoe of ahaft 
Adductor PoUicis - Under aurface of baae. 

Tifth Metatenud Bone - six muM^iet : 

Peroneus Brevis - Outer lide of bate. 

Peroneus Tertius - Upper iurface of baae. 

Flexor Brevis Minimi Digiti - Under surface of baae. 

Transtfersus Pedis - Under aurface of head. 

Fourth Dorsal Interosuotts - Upper or doraal half of inner aurface of ahaft. 

Third Plantar Interosseous - Lower or plantar half of innor aurface of ahaltb 

Firet Phalanx of Great Toe - Fire muaciea : 

Abductor PoUicis - Inner aide of baae. 
Flexor Brevis PoUicis - Inner ft outer ddea of baae 
Adductor PoUicis - Outer aide of baae. 
TremsversMS Pedis - ,. 

Extensor Brevis Digitorum (Innermost Tendonl - Outer aide of baae. 
Pint Phalanx of 2nd Toe - Three muadea : 

First Dorsal Interosseous - Inner aide of baae. 
Second Dorsal Interosseous - Outer aide of base. 
First LumbriceUis - Inner aide of base. 

Pint Phalanx of 3rd Toe - Three muscles : 

Third Dorsal Interosseous - Outer side of base. 
First Plantar Interosseous - Inner aide of baae. 
Second Lumbricalis - Inner aide of baae. 

First Phalanx of 4th Toe - Three muadea : 

Fourth Dorsal InUrosseous - Outer aide of baae. 
Second Plantar Interosseous - Inner aide of baae. 
Third Lumbricalis - Inner aide of baae. 

Pint Phalanx of 6th Toe - Four muaciea : 

Abductor Minimi Digiti - Outer aide of baae. 
Flexor Brevis Minimi Digiti - „ 

Third PUmtar Interosseous - Inner aide of baae. 
Fourth Lumbricalis - „ 

Second Phalanx of Great Toe - Two muadea : 

Extensor Profrius PoUicis - Upper anrfaoe of baae. 
Flexor Longus PoUicis - Under surface of baae. 

Second Phalanges of Four Outer Toes - Two muadea: 

Extensor Longus Digitorum - Upper aurface of baae. 
Flexor Brevis Digitot um - SIdea of ahaft. 

Third Phalanges of Four Outer Toes - Two muadea : 

Extensor Longus Digitorum - Upper aoifaoe of baaa 
FUxor Longus Digiiotum - Under nufaoo of baae. 



JOINTS AND LIGAMENTS 
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THE CLASSIFICATION of JOINTS. 

The joints may be dmded into; 

S xNARTHROSEiS ^^ The bones are xmmoyeablj interlocked, and are in almost imme- 
diate contact, being separated only by a thin layer of periostonm termed th» 
sntnral ligament, and, at the base of the sknll, by a thin layer of cartilage. - The 

yarieties are the : 
Sutnra Vera - The bones present a series of processes & indentatioms, which fit in 

with each other. The sabYarieties are thei 
S. Dehtata - The interlocking processes are large & ramified. - Ex. : Sagittal &• 

lamboid sutures, 
S. Seuuta - The interlocking processes are smaller h more regular. - Ex. : Tern* 

porary suture in middle line of frontal hone, 
8. LiMBOSA - The articular surfaces are more or less bevelled, and one orerlaps the 

other. - Ex. : Fronto-parietal suture, 
Sntuxa Notha or False Suture - A mere apposition of rongh surfaces. - The 

sabYarieties are thee 
8. SquAXOSA - Considerable overlapping of extensively bevelled surfaces. - Ex.: 

TemporO'parietal suture. 
8. Ha&honica - Apposition in the mesial line of two eymmetrioaf & vertically cut 

snrfaces. - Ex. : Articulation between the two halves of the upper jaw, 

Schindyleids * A thin plate of bone is received into a defb formed by the separation 
of tiie two plates of another bone. - Ex. ; Articulation of the rostrum of the sphenoid 

with the vomer, 
OoXUphosis - ^0 implantation of the teeth into the alveolar processes. 

AUPHIABTHROSEiS ""^ The bones are boxmd together almost immoveably by means of 

thick plates of fibro-cartilage extremely adherent to each bone, and by strong 
external lig^mente. In some cases the articnlar snrfaces are partly covered by 
a thin layer of cartilage, and are partly lined with synovial membrane. The 
one class of amphiartlux>ses resemble the synarthroses, the other class resemble 

the diarthroses. 

DIARTHROSSS ~^ The bones are bonnd tc^ther by means of external ligamente lined 
; with synovial membrane, and the articnlar surfaces are covered with cartilage. 
Plates or rings of fibro-cartilage are sometimes included within the articular 
cavity, which cavity they occasionally divide into two distinct parte. - The 
arthrodiso having recently been subdivided by Cruveilhier into arthrodiso proper, 
condyloid articulations, a articulations by reciprocal reception, the varieties of 
the diarthroses may now be enumerated as follows (in the order of decreasing 
variety & decreasing extent of the movements they admit ) - : 

XSuartliroses - Globular head received into a cup-shaped cavity. Well defined capsu* 
lar ligament. The movemento are fiexion, extension, adduction, abduction, 

circumduction, h rotetion. - Ex : Hipjoint. 

Articulations by Reciprocal Reception - Articular surfaces inversely convex in 
one direction & concave in the other. Capsular ligament less perfect & complete 
than in the enarthroses. The movements are flexion, extension, adduction, ab- 
dnction, & circumduction ; there is no of axial rotation. - Ex: Articulation of the 

metacarpal bone of the thumb with the trapezium* 

Condyloid Articulations - Ovoid articular head, or condyle, received into an 
elliptical cavity. Strong anterior, posterior & lateral ligaments. Flexion & ex- 
tension very free; adduotioui abduction & circumduction, rather less so; no 

axial rotation . Ex : IVrist'joint, 

Oin^yxui- Trochlear surface on the one hand, cavity of reception to correspond, on 
the other. Strong lateral ligaments; anterior & posterior ligaments but 

slightly marked. Flexion & extension only. Ex : Elbow^joint*. 

Diarthroses Rotatorii - Pivot-like process turning in an osteo-fibrous ring, or 
osteo-fibrous ring rotating upon an axial process. Eotatory movemente only* 

Ex : Superior dr* inferior radiO'Ulnar articulations. 

ArthrodiSB Proper -" Articular surfaces fiat or nearly so. Thin & loose capsules. 
Only gliding movements, which movemente are never very extensive. Ext 

Acromuhclavicular artictUation, 
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SO»0B0.MAXILLARY ABTICULATION 



If a donbk or bilateral eondjloid artiMTation (OniTellhler) eompriied between tbe ooadjlet of 
the lower Jaw, on tbe one band, and tbe antwkr root of tbe tjgoma & anterior part of tbo 
glenoid earitj, en tbe otber. Tbe artionlation is diyided into two hj an interartioalar fibre- 
eartilage, and presents two sjnorial menbranes, of wbiob tbe upper one is tbe largest & 
loosest. Tbe interartionlar fibrocartilaga is tbiokest at tbe peripbery, espeoially bebindi 
its npper enrfaoe is ooneaTO-oonrez from before baokwardsi its nnder snrfaoe is oonoarei 
its oironmferenoe is oonneoted externally to tbe external lateral ligament, internally & in 
front to tbe tendon of tbe external pterygoid. - Oooasionally It is perforated in tbe oentre, 

tbe two synorial membranes tben oommnnioating. 



LZO AMENTS - Are : 

CapsalAr - Tbin & loose i from 

Cireumfirtnci of glenoid cavity ^ tmmemtia artkularU to 
Neck of condyle, 

Kziamal Lateral - Broad band downwards & backwards from 
Outer sufface ^ tubercle oftygomet to 
Outer turf ace ^posterior border of neck of condyle* 

Xntemal Lateral *- Z<ong & tbin band from 

spine ^ spkenoid i^ 

Inner wtargin of dental foramen, -It is related externally to the external pterygoid 
mnsole, internal maxillary artery, and inferior dental vessels k nerre. 

BtylO-Mazillary " Long tbln band of semewbat seoondary importanoe from 
Apex of styloid proctts to 

Angle ^posterior border of ramus of jaw^ where it spreads ont oonsiderably 
and marks the separation between parotid & submaxillary glands. 

M OVSMKNTS - Are depression, eleration, projeotion, retraotion, lateral displaoement & oir« 

enmduotion. In slight morements of eleyation & depression the condyles simply 
rotate on a transrerse axis upon tbe interartionlar fibrocartilages. In more 
extenslTe morements not only do the condyles rotate as above, but they also pass 
forwards with tbe interartionlar fibrooartilages upon the eminentias artion* 
lares, the displaoement being due to tbe laxity of the superior synovial mem- 
brane & to the action of tbe external lateral ligament. This displacement 
also takes place on the two sides alternately in tbe lateral or grinding more* 
meat of tbe jaw^ and on both sides simultaneously in the projection of the 

jaw forwards. 
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AKTICXTLATIONS of the VEBTEBR^. 

The Tertebrs are joined together by iheir bodies, artionlar prooeiie«y laminflB, spinoni p ro eete e e, 

& traniyene prooeeeee. 

BODHiS — Form a seriea of amphiarthrodial artioiilatioiii, and are Joined together by: - 

Intervertebral Discs - Lentionlar disos of flbro-oartilage flrmlj adherent to the 

71km plates of carHlage^ which cover upper &* under surfaces of botUes ofadjoimug verteirm. 
Thej increase in thickness from above downwards, and form ooUeotirelj 
about one*fonrth of the length of the spine. They are thickest in front in the oer- 
Tical k lambar regions, behind in the dorsal region. Their dcnmferenoe is 
closely oonneoted in front & behind to the anterior & posterior common ligaments; 
laterally they form part, in the dorsal region, of the artionlar cavities for the 
heads of the ribs, and give attachment to the interartioalar oosto-vertebral liga- 
ments. - Their central part oonsists of a soft pnlpy mass, which is a remnant of 
the chorda dorsalis, and in which a small synovial cavity is fonnd (Lnshka). 
Their enter half or more oonsists of alternate concentric laminsa of ftbroos tissne 
ft of cartilage, of which laminso the more superficial ones tend to bulge outwurds, 
and the deeper ones to bulge inwards ; the strands of the fibrous lamina are 
mainly oblique, and are inclined so as to cross each other in the adijaoent laminss. 

Anterior Gommon Ligament - Broad & strong band covering front of bodies, and ez- 

^ . ^. ^ J- . i. tending finom 

J^ront of body of axis to 

Prominent margins of bodies ofveridnrct ^ intervertebral discs dawn to sacrum. 

Thickest in dorsal region, in median line, & opposite middle or oonoave 

part of the bodies. Its deepest fibres are short, and extend from one vertebra to 

the adjoining one ; its intermediate fibres extend over two or three vertebras; its 

superficial ones over four or five. 

Posterior Ctonunon Ligament - strong band, thicker but narrower than foregoing, ez» 

tendinff firom 
Biuk of body of axis, where it is continuous with oocipito-axoid ligament, to ^ 

Intervertebral discs &* margins of the vertebra down to the sacrum. 

Broadest in the neck, where it covers almost entirely the bodies of the verte* 
braa, but, in the dorsal & lumbar regions, broad at its points of attachment only, 
and narrow opposite the centre of the bodies. Separated firom central part of 
bodies by the venso basis vertebrsB, and from the dura mater of the cord, by a 
little loose connective tissue. Oonsists, as foregoing, of long superficial & of short 

deep fibres. 
ARTIOULAR PROCESSES — Form a series of arthrodial artioulations, and are joined to- 
gether by 
Capsular Ligaments - Thin, irregular, looser in the cervical than in the dorsal & Inmbs^ 

regions. Ocnneot the 

Contiguous margins of the articular processes^ -of which processes the superior ones look 

badcwards « upwards in the cervical region, backwards & outwards in the dorsal, 

backwards & inwards in the Inmbari where they are concave & farther apart 

than the inferior onee. 
L AMINiEj — Are joined together by the 

Ligamenta Subflava ' Highly elastic bands placed, one on each side, between the ad- 

. . . . ^, . , X joining laminae, and extending from 

Antenor surfaced* lower border of lamina above w 

Posterior surface 6* upper border of lamina bdew. 

They are made up of nearly vertical bands of yellow elastic fibrous tissne, and 
are best seen from interior of spinal canal. They are thin, broad & long in the 
cervical region, thicker, shorter & narrower in the dorsal region, thickest 4 

narrowest in the lumber. 
8FIN0TTS PROCESSES —Are joined together by: 

Interspinons Ligaments - Host developed in lumbar region, least in oervioaL Coniiaot 
AdjacetU margins of adjoining spines. 

Supraspinous Ligament - strong fibrous cord intimately blended with neighbonring 
*^ *^ ^ aponeuroses, and thickest in Inmbar region. Oonneeta 

Apices of spines from 7th cervical to sacrum. 

It consists of long superficial h of short deep fibres, and is oontinued upwards 
by the ligamentum nuchce to the external occipital protuberance & to the spines of 
the six upper cervical vertebras; the ligamentum nuohae is however relatively thin 

in man, in whom it is reduced to a kind of intermnsoalar septnm. 

TRANSVERSE PROCESSES — Are joined together by the 

Intertransverse Li^uments - Most developed in the dorsal region, where they Ibras 
short rounded cords connected with the deep muscles of the back. Thin ft mem- 
branous in the lumbar region. Insignificant or wanting in the oervioal jregioa. 

Adjacent margins of adjoining transverse processes. 
N. — Bee next Tablet for articulations of the /wp first yertebrn. 
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BjtTICXTLATIONS of the CRANIUM with thelSFINE 

Are the cecipUo^aihid and occifiio^axM artionlfttionBi from which aiiieiilAtione the aUo^asmi 

artioulation eennot well be eeparated* 

OOOIPITO-ATLOID ARTIOULATION — Coniist« of a double artbrodia between 

oondjles of oodpital and 8nper{or artionlar nrfaoee of atlaa; the oondjlee beinff 
oonrex from before backwards h inwards and looking downwards & outwards, and 
the articular surfaces of the atlas being concare from before backwards & inwards 

and looking upwards h inwards. Tlie ligaments are t - 

Oapsolar - Two. Thin & loose i surround the arthrodial articulations. The sjnorisl 

membranes of these articulations often communicate with that of the 
Ant. Occiplto-Atlold - Two , *ynd..mo^ontoid MtiouUtton. 

SuPEKYiciAL - Strong rounded cord from 

Basilar Process to - Anterior tubercU ofailat. 
Dxir - Thin & oroad membrane from 

Anterior mar:gin of foramen magnum to - UfiP^ border of anterior arch ofoUau 
Post. OccipitO- Atloid - Thin A broad membrane from 

Posterior margin of foramen mupmm to - Upper border of posterior arch of atlas. 
It 18 penorated on either side by vertebral artery A suboccipital a. 
Lateral Ocoipito- Atloid - Two. strong bands from 

Jugi^r process to - Basi of transverse process ofatias, 

OOOIPITO-AXOID ARTIOULATION — No dfrect contact between the two bones, 

but the two bones are firmly connected togeUier, neyertheless, by the following ligts : - 

OOOipito-Axoid - Strong broad band expanded superiorly, and which may be considered 

as a continuation upwards of the posterior common ligament of the bodies 

of the Tertebrssi from 

Basilar groove of occipital^ where it becomes continuous with dura mater of 

skull, to - Posterior surface of body of axis* - It ooYcrs and conceals the 

Ocoipito-Odontoid - Three, two lateral A one median. 

Latekal Occipito-Odontoid OB Check Ligaments - Strong rounded cords from 

Rouih depression on inner sideofcondyla of occipital to -Sides of odontoid pr* near its apex* 
Median ob BuiPEKSosT Occipito-Odontoid Ligament - Strong band from 

Anterior margin of foramen magnum to - Apex of odontoid process, - This band is 
situated between, A blended superiorly, with deep anterior occipito-atloid 
ligt., on the one hand, A upper fasciculus of cruciform ligt. on the other. 
VsBTiCAL Fasciculus op Gbuciiobm Ligt. - V. below. 

ATLO-AZOID ARTIOULATION — Ib a complex articulation coasiiting: L of a 

double arthrodia between the articular processes, the articular sarfaces of which 
are large, flat, circular, and inclined downwards A oatwards. 2. of a double diar* 
throsis rotatorius between the anterior A posterior surfaces of the odontoid procetB, 
on the one hand, and the posterior A anterior surfaces respectiyely of the anterior 
arch of the atlas A of the transverse ligament, on the other hand, (atlo-odontoid A 
syndesmo*odontoid articulations, Orureilhier). The ligaments are : - 

Capsular - Two. Thin, loose, strongest externally % surround the two arthrodias. 

Ant. Atlo-Azoid - Two : 

SuPEXFiciAL - Strong rounded oord from 

Anterior tubercle of atlas to - Bau of odontoid proeeess ^ front of body of axis. 
Deep - Thin A broad membrane from 

Lower border of anterior arch of atlas to - Beue of odontoid process ^ front of body ofaxis* 

Post. Atlo-Axoid - Thin A broad membrane Arom 

Lower border of posterior arch of atlas to - Upper border of lamina of axis* 

TransVeniO ~ strong transrerse band, broadest in middle, which divides ring of atlas into 

a small anterior part, in which anterior part the neck of the odontoid 
process is firmly constricted, and a much lar^^ posterior part, which 
transmits the cord A its membranes A the spinal acoessory nerves. II 

is attached on each side to a 
Tubercle on inner surface of lateral mass ofatleu - Its anterior surface is lined with 
synovial membrane of syndesmo-odontoid articulation. From its upper 
A lower borders, or rather from its posterior surface, are given off two 
fasciculi, which pass upwards A downwards to be attached, the one to the 
bcuilar groove, the other to posterior surface of body of axis ; with the trans- 
verse band, these vertical £ssciculi form the cruciform ligament. 
The synovial membrane of the syndesmo*odontoid articulation often 
communicates with one or both of those of the occipito«atloid arthrodia. 
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.ABTICXTLATIONS of the BIBS 

Are four arthrodis, the costo^verUbral, eostO'transverse^ ehondro^stenudi h chondro'ckondral^ of wbioh 

arthrodisD the Hrst Ss a double one, while the two last onee are frequently more or lees 

Imperfect & deficient in eynovial membranes. - To the abore articulations most be added the 

chmdrthcosial articulations, which maj be considered as diminutiTe synarthroses. 

OOBTO-VBRTEBRAL ARTICTTLATIONS — Are double arthrodias between the heads 

of the ribs h the bodies of two adjoininpr Yertebrss ; the Ist, 11th, k 12th are, howerer, 
single arthrodi», since the corresponding ribs articulate with one vertebra only, - 

The ligaments are t 
Capsular - Thin; surrounds articular surfaces. 

Ant. Costo-Vertebral ~ Forms three fasciculi from 

Front of head ofribio - Bodies of vertebra above 6* below and to t$Uervertebral disc. 

Interarticalar Costo-Vertebral - From 

Crest on head of rib to - Intervertebral disc^ dividing articular cavity into two. 

In the Ist, 11th, & 12th costo-vertebral articulations there is no interar- 
ticular ligament, and the anterior ligament is attached only to the verte- 
bra above. 

OOSTO-TBANSVERSE ARTICULATIONS — Are ten arthrodial articulations between 

the tubercles of the ten upper ribs & the transverse processes of the lower of the two 
vertebr», with which the head of the corresponding rib articulates. -The ligaments are : 

Post, or Ext. Costo-Transverse - From 

Apex of transverse process to - Rough outer part of tubercle of rib* 

Middle or Interosseous Costo-Transverse -Formed of short fibres from 

Front of transverse process to - Back of neck of rib* 

Ant., Sup.i or Long Costo-Transverse - From 

Vpper border of neck of rib to - Lower border of transverse process of the vertebra above. 

The 11th & 12th ribs are connected to the corresponding transverse 

process by a thin k ill-developed middle or interosseous ligament, and to the 

transverse process of the vertebra above by a well developed anterior or 

superior ligament (Cruveilhier). - There is no anterior or superior ligament 

connected with the 1st rib. 

OHOXTDRO-STERNAL ARTICULATIONS — Connect the extremities of the seven first 

costal cartilages to the margins of the sternum. The first chondro«stemal articula- 
tion may be considered as a synarthrosis ; it presents no synovial membrane. The six 
others are arihrodise; these arthrodisa are all single arthrodise (Gray), except the 
second & third, which latter are divided into two by interartioular ligaments; in early 
life, however, according to Qnain, they are all of them, usually, double arthrodise, 
excepting Uie- 7th. In advanced age all the synovial membranes disappear, and the 

cartilages join with the sternum. -The Ugaments are: 
* Capsular - Thin, blended with anterior & posterior ligaments. 

Ant. Cliondro-Stemal - ^^ thickest, radiates from 

Front of costal cartilage Ui - Front of sternum. 
Post. Chondro-Stemal - Thinner, radiates similarly from 

Back of costal cartilage to - Back of sternum, 

ClLOndro-Xiphoid - Thin band from 

Front of xiphoid appendix to - Front of 7th 6* sometimes of 6th cartilages. 

InterarUcular - From 

Crest of costal cartilage to -Point of junction of primitive segments of sternum, -Exists 
in the 2nd articulation only (Gray), in which it is attached to the cartil- 
age between manubrium & gladiolus ; usually exists, in early life, in all the 

joints except the let & the 7th (Qualn). 

CHONDRO-CHONDRAL ARTICULATIONS — Are four or five imperfect arthrodias 

which join the costal cartilages from the 5th or 6th to the 10th ; the synovial mem- 
branes & the articular facets are often wanting, however, in the first arnculation and 

in the one or two last. - The ligaments are : 
Capsular - Thin, strengthened by a few fibres termed 
Intercostal^ - Which latter extend from one cartilage to the other. 

CHONDBO-COSTAL ARTICTTLATIONS — Outer extremity of each costal cartaage 

if received into an oval depression on end of corresponding rib, and the rib & the car- 
tilage are bound together by the blending of the periosteum k perichondrium. 
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ABTZCULATIONS of the PELVIS. 



8ACR0-ILIAC ARTICULATION or SYNCHONDROSIS — b •« 

amphiarthrosii between ooDti^noai surfaces of saomm A ilium, the aorionlar porw 
tioni of which snrfaoes are oorered with plates of cartilage separated by a little soft 
pnlpy tissue, and, in the preirnant female, bj a small synovial cavity. The liga* 
ments are the anterior 4 poaterior sacro-iliac ligaments, from which the grea ter & 

lesser sacro-soiatic ligaments cannot well be separated* 

Ant. SftOro-Iliac Ligaxnent - Formed of tliin irregular fibrea which connect the 
Anterior surjaca of the two bones. 

Post. Sacro-Iliac Ligaxnent - Consists of several strong & thick fibroni bandf firoat 
Posterior rough portion of lateral suface of sacrum to 
Inner surface of that portion of ilium, which projects behind sacrum. 

One superficial fasoicnliiB termed the 

Oblique Sacro-Iliao Ligament - Extends from 

Posterior superior spine of ilium to 
Back of third or fourth piece of sacrum. 

Oreat or Post. Sacro-Sciatic Ligament - strong triangular band expanded ai 

both ends and attached by its base to 
Posterior inferior spine or ilium, and posterior surface 6r* margins of sacrum 6f coccyx, 

and by its apex to 
Inner margin of tuberosity, and inner margin ofcLScending ramus of ischium. 

Lesser or Ant. Sacro-Sciatic Ligament - Thinner triangular band attached by 

its base to 
Margins of sacrum ^ coccyx in front of foregoing, and by its apex to 
Spitu of ischium, - It separates the greater & lesser saoro-sciatio foramina. 

FUBIC ARTICULATION or SYMPHYSIS PUBIS — i* .a smpinu. 

throsis. The two oval articular surfaces are covered with plates of cartilage adher* 
ing firmly to the bones by means of small nipple- 1 ike processes which fit into oorres- 
ponding? depressions of the osseous surfaces. These plates are joined together by 
an interarticular fibro-oartila^e thicker in front than behind, and in the centre <^ 
which, at its upper & back part, is usually found a small synovial cavity. - The liga« 

ments are t 
Ant. Pubic Ligament - Thick stratum of superficial oblique k deep transverse fibrea. 

Post, ft Sup. Pubic Ligaments - Consist only of a few scattered fibres. 

Inf. or Sub-Pubic Ligament -Si-rong fibrous arch attached to rami of pubes on 

either side. 

8AGRO-COCCTOEAL ARTICULATION — similar to articulations between 

bodies of vertebrsB prenerally. - Presents t 
Interarticular Fibro-Cartilage - Which sometimes contains a small synovial cavity. 

Ant. Sacro-Coccygeal Ligament - From 

Front of sacrum to 
Front of coccyx. 

Post. Sacro-Coccygeal Ligament - From 

Mai gins of lower orifice of sacral cnnal to 
Bcuk of coccyx. 

ARTICULATION of PELVIS with SPINE, or LUMBO-SACRAL or 

SACBO-ViLRTEBRAL ARTICULATION. 

Similar to articulations betwouu vertebra) geuei ally, but has two additional ligaments, 

vis., 

Lumbo-Sacral or Sacro-Vertebral Ligament - Strong, triangular, fasoicuiua 

irooa 
Lower and front part of transverse process ofhth lumbar vertebra to 
Side of base of sacrum, 

Iiumbo-Iliac or Ilio-Lumbar Ligament - From 

Tip of transverse process of bth lutnimr vertebra to 
Bitck of crest of ilium. 
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STEBNO-CLAVICnLAB ABTICULATION 



Jb an ariioiilatioii by reciprocal reception (OniTeilhier) between the olavicnlar faeet of the 
Btemum A the inner extremity of the olaricle, or rather, as is remarked by Gosselin, between 
the clavicnlar facet of the stemnm A the inner surface of the interarticnl ar flbro.oartilage. 
Between these two latter articular surfaces there is a most perfect reciprocal adaptation: » 
the sternal articular surface is concave from above downwards & outwards and conyez flrom 
before backwards ; the correspondiog surface of the interarticular fibro-cartilage is concave 

from before backwards and oonrex from above downwards A outwards. 
The interartionlar fibro-cartilage divides the cavity of the articulation into two parts 
lined each of them by a separate synovial membrane. The Sjrnovial membrane between 
the sternum A the interarticular fibro-car: ilao^e is the largest A loosest; it is prolonged 
between the contiguous articular surfaces of the clavicle & of the first costal cartilage. — 
The interarticular fibro-cartilage is thickest at its circumference, especially above & behind; 
its inner surface, as aforesaid, is concave from before backwards & convex from above down- 
wards & outwards. Its outer surface is concave, and is attached to the clavicle at its upper 
& back part. Its circumference is attached to the capsular A to the anterior A posterior 
ligaments, and, inferiorly, to the cartila<i;e of the first rib. - Occasionally the fibro-cartilage 

is perforated in the centre; the two synovial membranes then oommunieate. 

LXQAMENTS-Are. 

C&psnlar - Thin & iU-defined, from 

Circumference of inner extremity of clavicle to 
Margin of sternal articular facet. 

Ant. Stomo-Clavicular - Strong & broad oblique band from 
Front of inner extremity of clavicle to 
Upper ^ front part of first piece of sternum. 

Post. Stemo-Clavicular -Thinner & narrower ; obliquely from 
Bcuk of inner extremity of clavicle to 
Upper 6* bcuk part of first piece of sternum. 

Interclavicular - Thick flat band, which passes in a curved direction firom 
Upper part of inner extremity of one clavicle to 

Upper part of inner extremity of other, being closely connected with the upper 

margin of the stemnm. 

Crosto-Clavicular or Rhomboid - Short flat cord from 

upper 6^ inner part of cartilage of first rib to 
Rhomboid impression on under surfcue of clavicle. 

This ligament belongs, properly speaking, not to the stemo«olaTioiilar 
but to the costo-olavicular articulation. It is usually described 
here, however, as it oontributes materially to retain the claviole in 
ks situation. - The costo-olavicular articulation is, in fact, a park 
of the stemo-olavioalar, and the articulation of the inner extremity 
of the clavicle might well be called the stemo<osto<lavicutar. 

MOVKMENTS —The stemcclavicular or stemo-costo-olavicular articulation admits of mova- 

ments in every direction, circumduction included, these movements 
are not extensive, however, being limited, by the oonnexion of the 
olaride with the scapula h the upper limb. - The interartionlar 
fibro-cartilage moves with the inner extremity of the claviole, gliding 

fk«ely on the artionlar surfaoe of the stemiim* 
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OBOMIO-CLAVICnLAB ARTICULATION 



If Ml artlirodial artionlatioii. 

ATt 'l'lfHIILA B . SXTRFACXSS — ^^^ fmall, flat, elongated from before backward!, and oblique 

downwardf & inwardi. 

LXQAMENTS: 

Sup. Aoroxnio-Olavionlar - strong broad band, from 
Upper part of outer end of clavkli to 
Adjoining part of upper surface of acromion* 
Tuf . Acromio-Clavicular - Similar to, but thinner than, preoeding, from 
Under part of outer end of clavicle to 
Adjoining part of under surface of acromion, 
Ck>raoo-ClftVioular - I^oei not properlj form part of the articnlation bat is nfoallj 

described with it, as it powerftillj assists in retaining the olaTide in its 

normal position. Consists of two fkaoioiili, the 
TiAPBZOiD LxoAMSMT - The most anterior & external, quadrilateral, from 
Upper surface of coracoid process to 

Oblique Hsu on under surface of clavicle - Is joined to the following bj its poiterior 

border; 
CoMOiD LiOAMnfT - Posterior & internal to foregoing, and oonioal with base upwards, 

from 
Base of coracoid proeas to 
Conoid tubercle on under surface of clavicle* 

XNTEBABTXOULAB FIBRO-CARTILAGS — Wedge-shaped with base turned up. 

wards and attached to superior aoromio-claTioalar ligament. Is fre- 
quently absent, and rarely diTidds the articulation into two cavities, 

so that there is generally but one sjrnoyial membrane. 



PROPER UOAMEMTS of the SOAPTJLA 

Are two in number. 

Anterior^ or Ooraco-Aoromial - Broad, thick, triangular i from 
Apex of acromion to 

IVhoU length of outer border ofcoraand process. - It completes the Tault formed bj 
the coracoid & acromion processes above the head of the humerus, and 
prerents dislocation of the humerus upwards. - A bursa is interposed 

between it and the humerus. 

Parterior, TnuBvene, or Saprascapolar - Narrow band from 

Bcue of coracoid process to 

Inner margin of suprascapular notch^ whioh it oonrerts into a foramen for supra* 

•oapular nenre. 
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THE SHOULDEB-JOINT 



Is an enarihrodial artionlalion, thongli not a typical one; for the glenoid cavity of tlie loapala 
is, in oompariBon with the head of the humerns, remarkably amaU & shallow, and tnera 
ia little more than a mere apposition between the two bones. Considerable mobility is 
thus provided for. Displacement is, on the other hand, prevented to a great extent ^ J^ 
presence of the acromion & ooracoid processes & ooraco-aoromial ligament. - The 
articular cartilage is thickest in the centre, on the head of the hnmems, thickest at the 

periphery, on the glenoid oavi^» 

LIGAMENTS : 

Capsular - From 

Neck of scapula round margin of gienoid cavity to 

AnatomiccU neck of humerus ^ extending farthest down hnmems along its inner aspect. 

This capsnle is thicker above than below. It is strengthened by the coraoo- 
hnmeral ligament externally, by the tendons of the supra- & infraspinatus h teres 

minor behind, and by that of the subsoapularis in front. 

It has two, sometimes three openings, through which the synovial mem- 
brane is prolonged upon the tendons of the subsoapularis & biceps, and sometimes 
upon that of the infraspinatus. The tendon of the long head of the biceps per« 
forates the lower part of the capsule, and becomes surrounded, within the joints 

by a complete sheath of synovial membrane. 

It is remarkably loose, and, when the muscles are cut, it admits of the bonea 
being separated more than an inch. The bones are therefore kept in apposition 
less by the ligaments themselves than by muscular action & atmospheric pressure. 

CoraOO-lmxneral. or Accessory *- strong flat band intimately blended with the capsnle, 

and extending obliquely from 
Root &* outer border of corcuoid process to 
Front of great tuberosity of humerus. 

Glenoid ~ Would be better described as an extension of the glenoid cavity than as a liga- 
ment, for, unlike the cotyloid ligament of the hip-joint, it does not assist in 
keeping the bones together. It is a fibro-cartilaginous ring triangular on section j 
its thickest portion is attached to the circumference of the glenoid cavity, and its 
sharp edge is free. It is continuous above with the tendon of the long head of the 

biceps, by the bifurcation of which it is partly formed« 

SYNOVIAL MEMBRANE — 1b prolonged through the above mentioned openings in the 

capsnle 

Upon the tendon of the biceps^ in the shape of a complete sheath, which allows the tendon 

to traverse the articular cavity without being contained therein j 

Upon the tendon of the subscapularis in the shape of a pouch of variable size comprised 

between the tendon & the subscapular fossa ; and Bometimei 
Upon the tendon of the infraspinatus in a similar manner ; an independent bursa exist- 
ing at other times between the muscle & the infraspinous fossa. — An 
independent bursa exists between the upper part of the capsule A 

the coraco-acromial ligament & deltoid. 

VASCULAR ft NERVE SUPPLY — From the circumflex & supra-scapular vessels & nerves. 

MOVEMENTS —The shoulder joint is the freest of all the joints of the body, and admits oi 

movement Hn every direction. The acromion & coracoid processes & the ooraco- 
aoromial ligament prevent displacement upwards of the head of the humeraSj 
and limit, unless the scapula be displaced, the elevation of the arm to about the 

horizontal positioiL 
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E ELBOW-JOINT 



Is a ginglymoid artionlation between the troohlea & the radial tuberosity or oapitellnm of 
tlie hnmenui, on the one hand, and, on the other, the greater siprmoid oarityof the nlna& the 
onp«ihaped depreesion on the head of the radini. - The artionlar inrfaoee of the radius it 

ulna are oontinnons with those of the superior radio-nbiar artionlation. 

LIGAMENTS — Are: 

Anterior - Broad a pretty thiok layer of nperfloial oblique & deeper Tortioal fibrei 

extending from 
Inner condyle ^ front of humerus Just above coronotd fossa to 

OrHcul,ir ligamentof radius 6r* under surface of coronotd process ofulna^ -to whioh 

vertical & oblique fibres a few transverse ones are added. 

POfltorlor - Thin & membranous ; consists of a few irregular fibres mainly trans- 
Terse, whioh oonneot 
Apex dr* sides of olecranon process to 
Margin of olecranon fossa* 

ZiZterxial Lateral -Thiok, strong, triangular, shorter & narrower than the internal i 

from 
External condyle to 
Orbicular ligament of radius &* outer border of ulna* 

Internal Lateral - Thick, strong, triangular; longer & broader than foregoing, and 

divided into anterior & posterior portions extending respeotiyely from 

Fronts and from loioer 6r* back part of inner condyle^ respectively to 
Inner border of coronoid process, and inner border of olecranon* 

SYNOVIAL MEMBRANES *— Lines the ooronoid k olecranon fosse, and dips down be- 
tween the articular surfaces of the superior radio«ulnar articulation. 

VASOULAR ft NERVE SUPPLY -* From the superior & inferior profunda, & the radial, 

ulnar & interosseous recurrent arteries, and from the ulnar h musculo-outaneous 

nerves. 

MOVEMENTS — Flexion k extension only, whioh are limited by the looking of the ooronoid 

k olecranon processes in their respective fosso. - The inner border of the trochlea 
descending lower than the outer one, the axis of rotation is oblique downwards 9t 
inwards; the path of motion lies, therefore, in a plane, oblique downwards & out- 
wards, whioh oiroumstance, as is remarked by Gruveilhier, brings the hand 

during flexion naturally and without effort towards the mouth. 
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RADIO-ULNAB ABTICULATIONS. 



Three in number, superior, middle, & inferior, the middle one oonsiiting merely of two ligamen te, 

the interoiaeoofl & the oblique or ronndU 

SUPERIOR RADIO-ULNAR ARTICULATION - Lateral gingljmna or diarthmis 

rotatoriuB between cironmference of head of radios, on the one hand, and lesser sig* 
moid cavity & inner surface of orbicular ligament of radius, on the other, the lesser 
sigmoid cavitj corresponding to the broad inner part, and the orbicular ligament to 
the narrow outer part of the radial articular surface. - The only ligament is the 

Orbicular Liganiexit - strong flat band, the four-fifths of a ring, which extends^ 

round head & upper part of neck of radius, firom 
AnUrior extremity to Posterior extremity of lesser sigmoid cavity ofuina. 

The circumference of its lower border is narrower than that of its upper 
border, so that the head of the radius is maintained by it both against the 
ulna & against the capitellum of the humerus. Its inner surface is lined by 
the synovial membrane, and forms part of the articular surfaces of the joint. 
Its outer surface gives attachment to external lateral ligament of elbow-joint 

and to supinator brevis muscle. 

MIDDIJB RADIO-ULNAR ARTICULATION. 

I&t6r088e0U8 Ligament *- strong aponeurotio plane of fibres which pass obliquely 

downwards k inwards between 

Contiguous borders of radius 6f ulna*- It is broadest towards middle, perforated 

inferiorly for anterior intorosseous vessels, and deficient above from aboivb 

an inch below tubercle of radius, thus leaving for posterior interosseous 

vessels an opening bounded superiorly by the 

Oblique or Round Ligament - Narrow fasciculus oblique dovmwards & out- 
wards from 
Coronoid process to 
Radius half an inch bdow bicipital tuberosity. 

INFERIOR RADIO-ULNAR ARTICULATON — Lateral ginglymus or diarthroeie 

rotatorius between head of ulna & sigmoid cavity of radius, to which is added 
an arthrodia between under surface of head of ulna & the triangular fibro-oartilage 

of the articulation. - The ligaments are : 
Ant. Radio-Ulnar - Narrow band from 
Anterior extremity of sigmoid cavity to 
Front of head of ulna. 

Post. Radio-Ulnar - Narrow band from 
Posterior extremity of sigmoid cavity to 
Back of head of ulna* 

Triangular Fibro-Cartilage - The principal band of union, triangular, firom 
Lower margin of sigmoid cavity of radius to 
Depression at root of styloid process of ulna. 

Its upper a under surfaces are lined respectively with the synovial mem* 
branes of the inferior radio-ulnar & radio«carpal articulations, and they 
oome in contact, the one with the head of the ulna, the other with the cunei- 
form bone. Its margins are blended with the surrounding ligaments. It 
is tiiinnest in the centre, and sometimes perforated; the two synovial mem« 
branes above mentioned are then continuous with each other* 

Synovial Membrane - is very loose, and is termed the membrana sacciformis* 
It extends between the triangular fibro-cartilage & the head of the ulna, and 
becomes continuous, when the former is perforated, with the synovial mem* 

brane of the wrist-joint. 
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THE WBIST-JOINT 



Is a condyloid articulation. 

ABTXOUL AB SURFACES : 

Ths Condyle - Is formed by three bones, the toaphoid, aemilanar, & cnneiform. 

TuE Beceiyino Catitt - Is formed by the under snrfaoe of the radius & by the trian* 
gnlar fibro-cartilage of the inferior radio-ulnar articulation. - The under sur- 
face of the radius is divided by a linear elevation into two portions, the outer 
triangular, the inner quadrilateral, which portions correspond respeotively 
to the scaphoid and the semilunar i the cuneiform articulates with the under 

surface of the triangular fibro-oartilage. 

UOAMEMTS: 

Kxtomal Lateral - Short strong band, from 

A/ex of styloid process of radius to 

(hUer side of scaphoid &* trapesium, 6r* anterior annular li^nunt of carpus, 
Intomal Lateral - Bound cord, from 

Apex of styloid process of ulna to 

Cuneiform ^pisiform hones ^ «&* attterior annular ligament. 
Anterior -strong & broad membrane, from 

Front of head oj ulna, anterior margin of radius ^ its styloid process to 

Scaphoid, semilunar, cuneiform, 6f slightly to os magnum. 
Posterior - Thinner, from 

Posterior margin of radius to 

Scaphoid, sanilunar 6r* cuneiform, 

▼ASOULAR ft NERVB SUPPLY — Anterior & posterior oarpal branches of radial it 

ulnar, anterior it posterior interosseous arteries, ascending branches of deep 

palmar aroh. - Ulnar nerre. 
— All but rotation. 
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THE ARTICULATIONS of the HAND 

Are Carpalt Carpo^mdacarpai, Mdacarpo^mdacarpdl^ MdaearpO'phahngeal^ 6* PhdUn^mL 

CARPAL ARTICULATIONS - Are : - 

Articnlations of Bones of First Row. 

Scaphoid, Semilunab & Cuneifokm -Are joined together by two arthrodial artie* 

ulatiuns, of which the ligaments are: 
Dorsal^ ^ ^ Two of each, of which the interosseoas are the strongest & most 
Palmar, > important, and the palmar the least important; they join dorsa!. 
Interosseous, j palmar A npper part of contis-uons surfaces of the three bones. 

Pisiform - Is joined to cnneiform by a separate arthrodial articulation having m 
special synovial membrane, and two strong ligaments, whioh latter oonneot 
the pisiform bone to the unciform & to the base of the 5th metaoarpaL 

Articulations of Bones of Second Row. 

T&APEziuM, Teap£zoid, Os Magnum <k IlNciroRX - Are joined together by three 
Dorsal, i arthrodial artioulations, of whioh the ligaments are: 

Palmar. S ^^^c® ^^ each, of which the dorsal are the thickest & strongest. 
Interosseous - Three, strong. Sometimes only two, the one between trapezium & trape- 
zoid being occasionally wanting. 

Articulation of the First Row of Bones with the Second Row of Bones - 

Gonsists laterally of two arthrodial articulations between the cuneiform & 

unciform and between the scaphoid and the trapezium & trapezoid, and in 

ike centre, of a kind of enarthodial articulation formed by the reception of 

the bead of the os magnum & of the upper part of the unciform into concavity 

of scaphoid, semilunar & cnneiform.-The ligaments are : 
Dorsal - Short, irregrular. 

Palmar - Converge towards os magnum. 

lateral - Continuous with lateral ligaments of wrist-joint; connect scaphoid to trape- 
zium, and cnneiform to uncnform. 

CABPO-METACARPAL ARTICULATIONS. 

Articulation of Trapezium with Metacarpal Bone of Thumb - !■ an artic- 
ulation by reciprocal reception; the articular surfaces are saddle-shaped, 
that of the trapezium being convex from side to side & concave from before 
backwards, and that of the first metacarpal bone being concave from side 
to side & convex from before backwards. The bones are joined together by a 
Capsular Ligament - Thick, but loose, strongest externally & behind, -and lined by a 

separate synovial membrane. 

Articulations of Carpus with Four Inner Metacarpal Bones-Are four arthrodiss 

between *^ 
Second Metacabpal Bone and Trapezium, Teapezoides&GsMaonxth; 

Third Metacarpal Bone „ Os Magnum; 
Fourth Metacarpal Bone „ Os Magnum & Unciform; 
Fifth Metacarpal Bone „ Unciform. - The ligaments are: 
Dorsal - The strongest; two to each metacarpal bone except tbe 6th which has but one. 
Palmar -Thinner ; three to 3rd metacarpal bone. 

Interosseous - Connect adjacent surfaces of Srd & 4th metacarpal bones to contignons 

inferior angles of os magnum & unciform. 
METACARPO-METACARPAL ARTICULATIONS — The metacarpal bone of the 
thumb is not connected to the other bones of the metacarpus. The four inner meta- 
carpal bones are connected to each other both at their carpal & at their digital extremities. 
Carpal Extremities - Are connected by three arthrodial articulations, of whioh 

Dorsal, I , , • i . the ligaments are: 

Palmar \ ^^^^K^^'^* mainly transverse. ° 

Interosseous - Pass between the bones just below their articular facets. 

Digital Extremities - Are all joined together by the 
Transverse Ligament of the Metacarpus - Single transverse band whioh crosses the whole 
width of the metacarpus, and blends inferiorly with the glenoid ligaments of 

the metacarpo-phalangeal articulations. 

METACARPO-PHALANGEAL ARTICULATIONS — Are condyloid articulations 

between rounded heads of the metacarpal bones & oval concave articular surfaces of the 

corresponding phalanges. - The ligaments are : 
Anterior or Glerioid ( Cruveilhier ) - Thick fibro-cartilaginous structures continuous later- 
ally with the lateral ligaments, and above with tlie transverse ligament of 
tbe metacarpus ; their posterior aspect is lined with synovial membrane^ 
and forms part of cavity for head of metacarpal bone; their anterior aspect 
is grooved for passage of flexor tendons, with steath of which tendons 

it blends on either side. 
Zo/^rat/ - Strong rounded oords from posterior tubercle on sidesof heads of metacarpal 

bones to glenoid ligament & sides of first phalanges. 

PHALANGEAL ARTICULATIONS —Are gingly moid articulations; the distal eztremitiee 

of the two first phalannes are trochlear in shape; the corresponding extremities of the 

•eoond h third phalanges present two lateral articular oonoavities separated by a mo« 

dian ridge. The ligaments are the same as the in foregoing artiotlationfl. 

Vor Synovial Membranes of Carpus, Yida next Tablet. 
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^SCIiE & SYNOVIAL MEMBRANES of the HAND & 

WRISTi 

PASCU& "^ Are rather ligftments than flMciflB proper, and are therefore desoribed here. 

Anterior Annular Ligament of the Wrist - Continaons abore with deep faeda of 

forearm, and below with palmar fksoia; extends from 
Pisiform bone &* una'form process of unciform to 
Tuiere/e of scaphoid^ <Sr» ridge on anterior surface oftrapetium. 

It 18 pierced by tendon of flexor carpi radialis. 

Beneath it pass the flexores snblimis & profandns dipntomm enolofed in one ■ynoTial 

sheath, the flexor longns polliois enclosed in another sheath, and the median n. 

Into its anterior surface & upper border are inserted a few fibres of the palraarie 

longns & flexor carpi nlnarit. 
From its lower border arise In part the abductor, opponens k enter head of flexor 

brevis polliois, and the flexor breris & opponens minimi digiti. 

Posterior Annular Ligament of the Wrist - Thinner than foregoing, from 

Cuneiform &* pisijorm bones, and lower part of ulna to 
Styloid process 6f ridges on posterior aspic t of radius • 

Presents six divisions or compartments lined each of them with a separate synorial 
membrane, and which, from without inwards, correspond to the following osseous 

grooves, and transmit the following muscles:- 
/. - Corresponds to shallow groove on outer side of styloid process of radius. - Trans^ 

mits extensores ossis metacarpi St* primi intemodii pollieis, 
2. - Corresponds to broad 6t* shallotv groove on posterior aspect of styloid process* - 

Transmits extensores carpi radiates longior S* breuior, 
J. - Corresponds to narrow &* deep groove on back of lower extremity of radius* - 

Transmits extensor secundi internodii poUicis. 
4. - Corresponds to broad dr* sftallotv groove on back of lower extremity of radius. - 

Transmits extensores indicis 6* communis digitorum, 
jr. - Corresponds to groove at point of articulation of radius <5r» ulna, - Transmits 

extensor minimi digiti* 
6* - Corresponds to groove on back of ftead of ulna. - Transmits extensor carpi 

ulnarts* 

Palmar Fascia — Consists of 

Two Latebal Portions - Thin. Cover muscles of thumb k little flnger, and send pro* 

cesses between them. 

Ckhtbal Portion - Thick, stronp:, trianj^lar ; flrmly adherent to integument; covers 
superflcial palmar arch, flexor tendons, & median & ulnar nerves, and gives origin 
internally to palmaris brevis. It is narrow above, where it receives expanded 
tendon of pal maris longus, and is attached to anterior annular ligament} and 
broad below, where it divides into four slips bound together by transverse fibres. 
Each slip subdivides into two processes, which processes embrace the flexor 
tendons, and become attached to bases of first phalanges & glenoid ligaments. 
Between the slips are seen the palmar interosseous k digital arteries, the terminal 
branches of the median k ulnar nerves, k the tendons of the lumbricales; 

SYNOVIAL MEMBRANES — Are articular k tendinous. 

Articular - Five : - 

/. - Menibrana Sacciformis of the inferior radio^ulnar articulation. 
2. - Synovial membrane of t fie radio-carpal articulation, comprised between the 
first row of carpal bones & the under surface of the radius k trian- 
gular fibro-oartilage. 
^. - General synovial membrane oftfu carpus, comprised between bones of first 
row, between bones of second row, between the two rows of bonei, 
between the second row of carpal bones k the four inner metacarpal 
bones, and finally between the four inner metacarpal bones. 

4, - Synovial membrane oftfte carfo-metcuarpal articulation oftfu thumb, 

5. ^ Synovial membrane of the articulation between the cuneiform ^ pisiform. 

TendlnotlB - Vide Anterior k Posterior Annular Ligamenti. 
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THE HIP-JOINT 

Is the typical enarthrodial articalation. 

ABTICULAR SITBFACBS: 

Aoetabuluxn *- Deep, hemispherfoal, further deepened in the fresh eondition by the cotyloid 
9t transverse ligaments. Looks downwards, outwards & forwards. Is divided into : 
IvcoxPLBTB AxTicuLAB BiNo - Broadost above 9t behind, and defieient below & in front. 
CxNTBAL KoN«AXTicuLAB DEPRESSION - Gontinuous with cotyloid notch; lodges a masf of 

fat, which forms a bed for the round ligament. 

SOAd of Fomur -* Forms nearly two-thirds of a sphere, and, in the normal position of the 

limb, looks upwards, inwards & forwards. It presents a little below k behind ita 

centre a small circular depression for attachment of ligamentum teres ; near this 

depression the cartilage is thicker than elsewhere. 

LIGAMENTS — Are: - 

Capsular *- S^ort & thick, especially above & in front; thinner & looser below & behind; some- 
times perforated beneath psoas. - It extends from 
Outer lip of margin of acetabulum within two or three lines of the cotyloid ligament^ am/, opposite 

the cotyloid notch^from transverse ligament 6* edge of obturator foramen to 

Anterior intertrochanteric line in front ; base of neck of femur, above; and, behind, to back of neck 

of femur ^ within about half an inch from lesser trochanter ^posterior intertrochanteric line* 

ZUo-FoxnorsJ or Accessory - A thickened band closely connected with front of capsule, 

. . ^ . . ^ .,. ^ which extends obliquely from 

Anterior inferior spine of ilium to 

Lower part of anterior intertrochanteric line. 

There are also several other accessory bands, viz., one on the outer side of the 

ilio-femoral termed the Huhtrochanteric, one on the inner side of the iUo-femoral 

termed the JPubo-femoral ; also a transverse band at the back of the joint. 

Sound Li^aniexit or LigaXUentoni Teres - Interartioular band about an inch long and 

of very variable strength & thickness, attached, on the one hand, to 
Depression a little bdow 6* behind centre of head of Jemur^ and on the other hand, dividing into 

two fasciculi, ta 
Mar^ns of cotyloid notch; the two fasciculi blending^ with the transverse ligament. It 

conveys a few vessels to head of femur. 
Ootyloid -* Incomplete fibro-cartilaginous ring triangular on seotion, presenting a base attached 
to margin of acetabulum, and a sharp free edge whioh closely embraces head of femur. 
It is thickest above & behind, and deficient opposite the cotyloid notch, where it is con- 
tinued into the transverse ligament. It consists of closely interlaced oblique fibres 

arising from the different points of the rim of the bone. 
Transverse -* strong flattened band, a continuation of the foregoing, whioh extends frx>m one 

side of the cotyloid notch to the other, transforming it into a complete foramen. 

SYNOVIAL MEMBRANE — Invests whole of anterior surface h greater part of posterior sur- 
face of neck of femur, cotyloid ligament, mass of fat at bottom of acetabulum, h, ligamentum 
teres. - It communicates sometimes through a small opening in the capsule with the bursa 

beneath psoas & iliaoos. 

VASCULAR A NERVE SUPPLY — ^I'om obturator, sciatic & internal circumflex arteries, and 

from great sciatic, obturator & accessory obturator nervef. 

MOVEMENTS '~~ Are flexion, extension, adduction, abduction, rotation & circumduction. - 

Flexion is freer then extension : the thigh can be brought forwards till it touches the ab- 
domen, but it cannot be carried backwards to anything like the same extent. Flexion, in fact, 
is scarcely interfered with by the posterior part of the capsule, which is thin & loose ; exten- 
sion, on the contary, is soon arrested by the ilio-femoral ligament and by the anterior part 

of the capsule, which is short & thick. — 

Of the two lateral movements abduction is the freest; it is checked by the action of the 
pubo-femoral band. Adduction is checked mainly by the two limbs coming in contact, but 
also partly by the action of the ilio-trochanteric band. When however flexion & adduction 
are combined, so that one limb passes in front of the other, the double movement may be 
carried very far; it is at last arrested, by the action of the round ligament. The round liga- 
ment is also tensed when flexion & abduction are combined and carried to a considerable 

extent, and when the limb is rotated outwards. 

Rotation inwards is freer than rotation outwards ( rotation being measured from the inter- 
mediate position which the foot normally occupies m standing) ; this is partly due to the 
greater laxity of the capsule behind than in front, and partly also to the direction forwards 
both of the head of the femur bb of the acetabulum. Botation takes place round an imaginary 
line extending from the head of the femur to the centre of the knee-joint. - Oircumduction, as 
all other movements generally, is much less free in the hip than in the sholder-joint. 

The weight of the limb at the hip-joint is normally supported by atmospheric pressure : - 
In consequence of the complete exclusion of air from the joint through the accurate adapta- 
tion of the cotyloid & transverse ligaments to the head of the femur, the latter is firmly re- 
tained in the acetabulum even after all the soft parts around the joint have been divided ; if 
air be allowed to penetrate into the joint through a perforation of the acetabulum from 

within, tie limb will immodiotely drop. 
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SMEEJOINT'lst Tablet. 



Maj be deforibed as a double condyloid articalatloii with a raperadded aribrodia. Tbia view la 
■opported by oomparatiye anatomy, for in many mammalia the knee-joint oonaiata of tbree 
diatinct araoolations baying leparate articalar'inrraoea, leparate aynorial membranei, & 
separate ligaments. In man the articnlar snrfaoo of the femur presents tbree distinct por- 
tions, the synovial oayity is partly divided into two by the ligamentnm mncosnm, and the 
arrangement of the crucial ligaments clearly sn^^ests that they are to be considered as the 
adjacent lateral ligaments, internal & external, of the external k internal femoro-tibial joints. 

ARTICULAR SURFACES : 

Artionlar SnrfiBlceB of the Femur - Three in number, separated by two aligbtly 
depressed posteriorly converging lines, of which lines the one that bounds the 
patellar surface internally is continued backwards along the outer & front part 
of the inner condyle so as to cut off an additional narrow tract from the inner 

side of the intercondyloid noU^. 

Patsllar Surface - Occupies front part of condyles, is trochlear in shape, broadest, 

highest & most prominent externally; it presents a slight prolongation 

backwards along inner side of intercondyloid notch, which prolongation 

it is that articnlates during flexion of the knee-joint with the small facet on 

posterior aspect or inner border of patella (Lenoir, Goodsir). 

Tibial Subfacxs - Cover the slightly flattened under snrfaoes k the posterior 
rounded surfaces of the condyles. - The tibial surface of the inner condyle 
is more elongated than that of the outer, and it describes anteriorly a curve 
of a semi-horso-iboo shape, the convexity of which curve is turned forwards 

& inwards* 

Artionlar SnrftlceB of the Tibia - Two, the two condyloid surfaces, slightly oon- 
oave, separated by the spine & the rough depressions in fh>nt of k behind itt 

Imt. Condyloid Surfacr - The longest, narrowest k deepest. 
Ext. Oomdtloid Surfacb -The shortest, broadest k shallowest. 

Artionlar Snrfaoe of the Patella - Divided by a vertical ridge into two lateral k 

slightly concave portions, of which the 

OuTiR FoBTioN - Is the largest k deepest, while the 

IiiiCBB Portion - Is the smallest k shallowest, and is further diminished internally 
by a slightly marked ridge, which ridge cuts off a narrow marginal facet 
coming in contact, during flexion of the knee-joint, with the inner border of 
the intercondyloid notch (Lenoir, Goodsir) . - In well marked bones the 
two principal portions of the articular surface are divided by two trana* 
verse ridges into three horizontal bands, which bands reai in succession 
upcn the femoral trochlea during the movements of flexion k extension of 

the joint (Qoodsir). 

H — THE INTEBABTICULAE PIBBO-CABTILAQES - (Vide Next Tablet! - May 

* also be considered as forming part of the articular surfaces : - Th^ in« 

crease the extent k depth of tibial sockets, whose form they also modify in 

adaptation to the different curves of the several parts of the femoral con- 

dylea. 
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KNEE-JOINT— 2nd Tablet. 



INTERABTICULAB SEMILUNAR FIBRO-CARTILAQES 



Haj be considered as forming part of the articular sarfaoes : - Thej inoreasa the extent 
& depth of the tibial sockets, whose form they also modify in adaptation to the differ- 
ent onrves of the several parts of the femoral condyles; they are everywhere invested 
by the synovial membrane, except along their convex border. - Each one presents: 

Undkr Surface - Flat ; rests npon head of tibia. 
Ufpes SuBrACE - Concave ; supports condyle of femnr. 
Concave Border - Thin, free. 

Convex Border - Thick, blended with capsale (especially in the case of the internal one), 
attached to head of tibia by namerons short vertical bands forming the coronary 
ligaments^ and connected anteriorly to convex border of its fellow by a thin & 

variable transverse band, the transverse KgamenU 

Anterior Extrehitt - Thin & pointed in the case of the internal one, coarsely fi- 
brons, attached to small pits on rongh triangular depression in front of spine of 
tibia, the anterior extremity of the internal semilunar fibro-oartilag^ lying in front 
6r* to the inner side of, and the anterior extremity of the external semilunar nbro- 
oartiiage lying behind dx* to the outer side of^ the tibial attachment of the anterior 

crucial ligament. 

Posterior Extrehitt -Thickest & broadest in the case of the internal one, also coarsely 
fibrous, attached to small pits on rough triangular depression behind the spine, 
the posterior extremity of the internal semilunar fibro-cartilage lying behind 6* inter' 
nally to the posterior extremity of the external semilunar fibro-cartilage, and both of 
them lying in front of the tibial attachment of the posterior crucial ligament. 

INTERNAL SEMILUNAR FIBRO-CARTILAGE — Is narrower & more 
elongated than the external one, and covers a smaller portion of the corres- 
ponding articular surface of the tibia. It embraces by its anterior & posterior 
extremities, the anterior & posterior extremities of the external semilunar fibro- 
cartilage. Its convex border is blended with the capsule along nearly the 

whole of its extent. 

EXTERNAL SEMILUNAR FIBRO-CARTILAGE — la broader & more cir- 
cular than the internal one, and covers a larger portion of the corresponding 
articular surface of the tibia. Its anterior k posterior extremities are embraced 
by the anterior & posterior extremities of the internal semilunar fibro-oartilag^. 
Its anterior extremity is blended with the anterior crucial ligament. Its pos- 
terior extremity gives off three processes, of which two are attached to the 
inner tuberosity of the tibia in front of & behind the posterior oruciflkl ligament^ 
while the third one passes up with this ligament to be attached with it to the 
inner condyle of the femur. Its convex border is less extensively connected 
with the capsule than that of the internal one, for, on the one hand, its extremi- 
ties lie in the centre of the joint, and, on the other hand, the tendon of the popli- 
teos intervenes between it & the capsule at its outer ft back part. 



SE-J01NT-3rd Tablet. 



LIGAMENTS 



— Are the; - 



Anterior Ligament or LlgEunentamPatellEe -sirong fiat bnod about ihreo inobai 

long, a oontiuDQtioii of tentiOD of roctnB femoriB, which eztsada from 
Apa ef pattlla &• rough dtfrrnsion bclFji ils articular iurfaci to 

Laaier part oftuhtrcU BJ tibia, being separated from upper part of tlio tubercle by a 
am all bar«s. -It is separated Irom the synovial membrane of the kiiee- 
joint by a conaidorable maBs of adipose tisBoe. 
Posterior Ligament - ConeiatB of throe portloos (OrcTeilhier, Gray) : - 

CzKTSAL PoBiioN OR LioAMKNTuii PosTicoM WiHsLowii (Tho Only portion desoHbod either 

by Wioalow, or by Deatb, Qaain, i mntiy modern Authors) - Broad flat 

baud partly derived from tendon of BemimembranoBua, and which 

extends obliquely from 

Bait pari ofinna- tubtrosily oflihia to 

Upper Ss' back part of outer csndytt of femur. 

Two Iatesal PoBTiONB (CiFsutE FiB(iEi:»E DEs CoNOiLES, CniTeilhier) - Closely oonnec. 

ted with tendaDB ofgaBtrocnamins, poplitens, pluntaris, and formed chiefly 

of vertical tibres extending from 

CondyUi jiat abevt their artienlar surfaces to 

Ba(kofhcad0ftibia.-T\iS99\&ia^sX portions ^ 

Internal Lateral Ligament - Broad Qnt band rrom 

Back part of inner tubcmsily of femur to 

Inner luberosily &• upper part of inntr surface ef shaft of tibia, - Covers anterior 

portiou of tendon of semi mem branoias i^ inferior internal artioalar 

vessels, and is ooverod by tendons of Gartorias, grikOiliB & HemiteedinosoB, 

a bursa being interposed. 

fixternal Lateral Llgament-ConBiBtsortwopordons:- 

LoNO ExTEBNAL LtTEML LiQAMENT - Strong roQndod cord from 

o faBOionli into which the ten- 

it pass tendon of poplitena A; 
inierior eiterniil articalar vesBela. 
BSOEX EXTZXMIL LATERAL LlOAMENT - Accessory i: somewhat variable bundle of Bbrea 
intimately blended with capanle, lying behind foregoiui; & on enter side 
of t«Ddoo of popliteuB, and extending from 
LaiBtr Sf back part cfsuler tuieroiily ofjemur to 
Apex of ilyloid process of fibula. 
Capsular Ligament ~ I>'eB in contact with the aynovial membrane, and beneath the other 
ligameets, which it binds together. It is strengthened by eipansioDB from tha 
fascia lata and from the vaati, biceps, sartorina & semionembranosua; the ex- 
pansionB from the fascia lata 1 the vasti forming, on oitlier side of the patella, 
the (o-called taierat patellar lisamenls. It is attached to 
Femur fust abcve the articular surfaces. 
Upper border &• sides of pattlla, 
Marpns uf head of tibta &' semilunar fibro-eartila^. 
Crucial Ligaments - Two, project into the interior of the joint from behind, and oroa* 
each other obliqaely like the bars of an X. 
Aj^tebiok Crucial Ltoaheht -TIid moat oblique & somewhat the smaller, from 

Inner fart of rough triangular depresiion in fiont of spii\c of t^na iitvieen poiMs of attack' 
meat of anterior exiremitia of both semitutuir fibn-cartHages, and partly alst 
from anlerior exlreBtity ef the ixtenml semilunar fibro-cartila^c ilstlf ta 
Inner &' back fart af outer condyle of femur, 
FosTEBTOB Ceucial LiOAKEMt - Tbo thickest & stroDgeet. Nearly verticall; from 

Back pari of rough depressimt behind spine of tibia, behind points of altaihtuent ofposUrior 
exlranitiei 0/ both lemilunar fibro^eartilages, and partly from postericr extremity 
of external semilunar fbro-cariilage itt^/iif 
Anterior 6* outer part of inner condyle of femur &• front of intercondyloid neteA. 



Transverse & Coronary Ligaments -Viiiopreo3^'''S Tablet, 
Ligamentum Mucosmn & Ligaments Alaria- Tide next Tablet. 
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KNEE-JOINT -4th Tablet. 



S7N0VIAL BEEMBBANE. 

Ii the largest syiumal membrane in the body. 
Its partioolarities are as follows : - 

1. That it forms a large cnl-de-sao beneath the extensor mnsoles of the thigh, 
whioh onl-de-sao extends npwards for an inoh or two above the artionlar snrfaoes, and 
is supported during the morements of the joint bj the snbomrsBus mnsole, whioh is 
inserted into it. - This onUde-iao is sometimes replaoed bj a bursa, whioh may oom- 
mnnioate with the synovial membrane of the knee-joint by an opening of yariable size. 

2. That on eaoh side of the patella it extends a considerable distance beneath 
the aponeuroses of the Tasti, covering the tuberosities of the femur, especially the 
inner one. 

8. That below the patella it rests upon a large quantity of adipose tissue, whioh 
adipose tissue, projOoting into the joint in the shape of three processes sheathed with 
synovial membrane, forms the ligamentum mucosum and the ligammta aiaria. The 
former is attached to the front of the intercondyloid notch { the two latter pass obli- 
quely firom the ligamentum mucosum, and fit into the space between the tibia, patella, 
and femur. - The ligamentum mucosum supports the synovial membrane & the fat 
below the patella when the patella tends to descend in fh>nt of the knee«joint. This 
happens when, in the standing position, the body rests against some external object, 
for both flexor & extensor muscles then relax, their action being unnecessary to main- 
tain the equilibrium. 

4. That it invests the semilunar fibro-cartilages except at their convex or at- 
tached margin, and surrounds -the crucial ligaments laterally it in front. 

5. That it extends, under cover of the capsule, beneath the heads of the gastroc- 
nemius, and is prolonged through an opening in the capsule, beneath the tendon of 
the popliteus. 

8. That it is sometimes continued into the superior tibio-fibular articulation. 

VASCULAR & NERVE SUPPLY — From the five articular branches of the pop- 
liteal artery, the anastomotioa magna, & the recurrent branch of the tibial, and firom 
the anterior crural, obturator, & internal it external popliteal nerves. 
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[NEE-JOINT— 6fh Tablet. 



MOVEMENTS — Are 



/. " Anterthpostgrior combined with a ilight amonnt of rotation of tbe tibia, Inirardf ia 

flexion, outwardi in extensioa* 
2. " Independent rotatory movements, 

AMTEBO-POSTBRXOR MOVBUENTS : 

1. The tibia glidei backward! k forward! npon the femoral condyles, rotating 
slightlj inwards in flexion, outwards in extension, the semilnoar flbro-cartilagea 
at the same time receding towards the centre, or spreading ont towards the peri- 
phery of the tibial sockets, in adaptation of the sise & canre of these sockets to 
the greater or less convexity of the sereral portions of the femoral condyles. - It 
is towards the anterior k posterior extremities of the tibial sockets that the semi- 
Innar fibro«cartilages are most morable, and the external flbro«cartilage is the 

most moTabla of the two. 

9. The patella mores in a plane obliqne downwards h outwards. 

In Zxtreme Flezion 

1. The tibial sockets lie in contact with the posterior rounded portion of the 
femoral condyles, and their concavity is increased & their area dimin* 
isbed by the recession of the semilunar flbro-oanilages towards the centre 

of the jdntb 

2. The patella lies on the outer side of the joint. The upper part of its artio- 
ular surface (or the upper of the three horisontal bands into which, in well 
marked bones, this articular surface is divided) rests upon the lower part 
of the patellar surface of the femur ; its narrow marginal facet rests upon 

the inner border of the interoondyloid notch. 

Ab the Leg is Brought Forwards 

1. The tibial sockets glide forwards, first shwly ^ both at the same rate, over 
the posterior rounded portion of the condyles (over which posterior rounded 
portion a very slight displacement of the tibial sockets corresponds to a 
considerable angular movement of the leg), tAen more rapidfy, and the imier* 
nal tibial socket mare rapidly than the outer one, over the inferior flattened 
portion of the condyles, the tibia rotating slightly outwards. - The semilu- 
nar flbro-oartilages spread out at the same time towards the periphenr of 
the tibial sockets, both diminishing their concavity and increasing their 



S. The patella passes upwards & inwards in frontof the Joint, and the middle 
part of its articular surface (or the second of the three bands into which, 
in well marked bones, this articular surface is divided) comes in contact 

with, and ascends upon, the femoral tioohlea. 

In Gkimplete Ezteneioxu 

1. The tibial sockets reach the anterior limits of the tibial portion of the 
femoral condyles; the semilunar flbro-cartilages still i>irther vpread oat 

towards the periphery of the Joint. 

S. The patella ascends almost entirely above the femoral trochlea, the lower 
part only of its posterior surface (or the lower only of the three bands into 
which, in well marked bones, that surface is divided) still resting upon th« 
femoral articular surface. The bone lies prominently therefore at the upper 
& inner part of the joint i it is freely movable from side to side when th« 
extensor muscles arerelaxed ; its apex is directed downwards k outwards. 

The li^amentum patella is stretched in the flexed, and relaxed in the ez* 
tended position of the joint (if the extensor muscles are not in a state of con- 
traction). The lateral & the posterior ligaments are stretched in ihe extended| 
and relaxed in the flexed position. Tae crucial ligaments are relaxed in all 
the intermediate positions i they only come into pi»y, the anterior one ia 
nearly oomplete extension, the posterior one in nearly complete 



niDEPBNDENT ROTATORY MOVEMENTS — Take place only in the semi, 
flexed position of the limb, when (Vide above) all the ligaments are relaxed* 
Botation inwards is produced by the popliteus, and is bounded by the interlocking 
of the orudal ligaments k by the separate action of the anterior one. Rotation 
outwards is produced hj the biceps, and is bounded by the action of the lateral 

ligftmeats, of which the inner one is first pat on the stretoh* 
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TIBIO-PIBULA.R ABTIOULA.TIONS 



Are three in number^ the Buperior, middle, & inferior, the middle one oonsisting merely of tbo 

interosseoas membrane. 

SUPERIOR TIBIO-PIBULAR ARTICULATION — Is an arthrodia. The articular 
surfaces are small, oval, flat, oblique downwards A inwards. The synovial mem- 
brane is sometimes continnons with that of the knee-joint. The ligaments are t 

Anterior Superior Tibio-Fibular -Two op three strong flat bands extending 

obliquely from 

Front of head of fibula to 
Front of outer tuberosity of tibia* 

Fosterior Superior Tibio-Fibular - Single thick band extending obliquely firom 

Back of /lead of fibula to 
Back of outer tuberosity of tibia, 

MIDDLE TIBIO-FIBULAR ARTICULATION. 

Interosseoas Membrane - strong aponeurotic plane of fibres which pass obliquely 

downwards & oncwards between 

Contiguous borders of tibia &* fibula - It is broader above than below, and 

presents superiorly a large apertare for the anterior tibial vessels, and 

inferiorly, a smaller one for the anterior peroneaL It is continuous below 

with the interosseous tibio-flbular ligament. 

INFERIOR TIBIO-FIBULAR ARTICULATION — 1« »n amphiarthrosU (OruyeiU 

hier). Inferiorly, over an extent of about two lines, the two bones are flat, smooth h 
covered with a layer of cartilage continuous with that of the ankle-joint ; above thia 
they are rough, and the tibial sarface is concave and the fibular surface convex. — 

The ligaments are : 
Anterior Inferior Tibio-Fibular - Trlaogalar flat band extending obliquely from 
Front of external malleolus to 
Front of lower part of tibia. 

Posterior Inferior Tibio-Fibular -Narrow & thinner band from 

Back of external malleolus to 

Back of lower part of tibia - It is continuous inferiorly with the transverse Iiga« 

ment. 
Interosseous - ^^^ chief bond of union. Formed of short strong flbres extending 

between 
Contiguous rough surfaces of tibia &* fibula. 

Transverse - Long narrow band which projects posteriorly below the margins & the 

bones, and forms part of the articular surface for the astragalus; it ex. 

• tendafrom 
Back of external malleolus to 
Back of lower part of tibia a short distance from the internal nucleolus. 
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SE ANKLE-JOINT 



If ft gingljoM^d ariioolatioik 

ABTICULAR SURFACES: - 

TII6 Trochlea - 1> formed by the upper artioalar farfaoe A the two lateral faoeti of the 
astragalus. The upper artioalar surface is broadest in fh>nt, oonrez from befora 
baoktrards, & slight! j oouoare from side to tide ; its outer border is a little longer 
than the inner one, and is slightly onnred inwards posteriorly. Of the two latml 

facets, the external one is the largait. 

TII6 Beceivintf CftVity - is formed by the nnder snrfaoe of the lower extremity ot th» 
tibia, and by the outer & inner snrfaoes respeotirely of the internal & external 
malleoli. The nnder surface of the lower extremity of the tibia is qnadrilateral, 
broadest in front, oonoave from before backwards, and marked by a slight antero- 
posterior elevation separating two shallow lateral depressions. Of the artioalar 

facets of the two malleoli, that of the enter one ii the largeatl 

liiaABiENTS-Are:. 

A&terior ft Posterior - Very thin, especially the posterior one, and oonsisting merely 
of a few scattered fibres extendioff between the tibia & the astragalus at the mar- 
gin of their articular surfaces. - The fibres of the posterior ligament are mainly 

transverse. 
Zntemal Lateral - Consists of two layers : - 

SuPUiriciAL Latib, oe Dkltoid Lioamxkt - Strong triangular band, which radiataa 

from 
Apex and anterior ^ Posterior borders of internal malleolm to 
Inner part of scaphoid ^ inferior calcaneo^scapKoid ligament ; laser process of m 

calcis ; and back tart of inner surface of astragaktu 
Dbip Latke (Cruveilhier, Gray) - Short thick ▼ertical band from 
Apex of internal malleolus to 
Inner surface of astragalus bJow its articular facet, 

XiXtemal Lateral - Consists of three separate fasciculi : - 

AMTBtiOE Fasciculus - Short, thick, nearly horizontally from 

Anterior border of external malleolus to 

Astragalus in front of its external articular facet. 
KiDDLi Fasciculus - Longer, rounded, from 

Apex of external malleolus to 

Middle of outer surface ofos calcis* 
PoiTKtiot Fasciculus - The strongest, deeply situated ; nearly horisontally from 

Depression at innfr &* back part of external malleolus to 

Astragalus behind its external articular facet as far as groove for flexor longus polUeis* 

SYNOVIAL MSMBRANE - Communicates with that of the inferior tibio*fibaIar artioolatioa. 

VASCULAR ft NSRVE SUPPLY — ^ro") ^^^ malleolar branches of the anterior tibial 

and the termination ot the anterior peroneal, and from the anterior tibial nerrew 

MOVKMKNTS — Are flexion h extension with a slight amount of lateral mobility in the ex- 
tended position. - In the flexed position the wide anterior part of the trochlea lies 
in the narrow posterior part of the receiring carity, and the posterior fibres of tha 
lateral ligaments are on the stretch ; all lateral morement is then impossible. 
In the extended position the narrow posterior part of the trochlea lies in the wide 
anterior part of the receiving caritj, and, the lateral ligaments being relaxed 
(except in forced extension), a considerable amoimt of lateral morement is per- 
mitted: -^ Adduction is produced by the tibialis anticus, abduction by the peronei. 
In forced extension, however, the anterior fibres of the lateral ligamente become 
tensed, and movement from side to side is again prohibited. -> Forced extension is 
accompanied by a slight amount of adduction in consequence of the outer border 
of tlie trochlea being a little longer than the inner one and slightly curved 

iawardi poeteriorly. 
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ABTIOULATIONS of the FOOT 

Are tarsal^ tano^mdatarsal^ mdatarsthmdatarsal^ metatarsthphaiangeal ^phalangeal. 
TARSAL ARTICULATIONS — Form three Betas - 

Articnlations of Bones of First Row. 

Astragalus & Os Calcis are joined by two arthrodial artionlations, of which the Kgamenti are t 
Interosseous CalcaneO'Astragaloid - Broad thick band of vertical & oblique fibres passing from the deep 
grooTe on one bone to the deep groove on the other. It is the principal bond of nnion. 
External CalcaneO'Astragaloid - Short thick band from outer sarface of astragalus below its exter- 
nal articular facet to outer surface of oe caloifl. 
Posterior Calcaneo-Astragaloid-TihiDSieT band from posterior surface of astragalus to contignons part 

of upper suHTaoe of oe caloia 

Articulations of Bones of Second Row. 

Scaphoid, Cuboid & the Thbeb CuNEiroBM Bones are joined by arthrodial articulations, of 
pZluar \ ■ N'^'nerous, irregular; the dorsal are the thickest & strongest. ^^^^^ ^^ ^^"^ *'*• 

Interosseous - Four, strong; connect adjacent non-articular portions of the three cuneiform bones 

& the cuboid, and of the scaphoid & cuboid. 

Articulations of the First Row of Bones with the Second Row of Bones. 

The Astkaoalus &, the Scaphoid, on the one hand, and the Os Calcis & the Cuboid, on the 

other, are joined by two arthrodial articulations, of which the ligaments are : 

Sup. AstragalO'Scaphoid-'BrovA^ thin ; from upper surf, of neck of astragalus to upper surE of scaphoid. 

Sup, CalcaneO'Cudoid-'Thia &na,Trow band joining os calcis & cuboid on their superior external aspect. 

Long" CalcaneO' Cuboid '- Long broad & strong band from under surf, of os calcis between the ant. 

& the two post, tubercles, to ridge on under surface of cuboid & to base of 2nd 8rd & 4th 

metatarsal bones. " It transforms the groove for peroneus long^ into a complete canal 

Short Cakamo' Cuboid - Short broad & strong band, which underlies foregoing, and which extends 

from anterior tubercle & groove on under surface of os calcis to under surface of cuboid 

behind peroneal groove. 

Int, or Interosseous Calccmeo- Cuboid - Short thick band from upper k inner part of greater process of os 

calcis to inner side of cuboid. Blends posteriorly with the sup. caloaneo-scaphoid lig^ 

To the foregoing ligaments must be added the two following, which may be oon* 

sidered, especially the latter one, as belonging to the astragalo-scaphoid articulation. 

Superior CakaneO'Scaphoid - Short thick band blended posteriorly with foregoing, and passing 

forwards anteriorly to outer side of scaphoid. 

Inferior Calcaneo^Seaphoid - Yerj thick, strong, broad, and somewhat triangular band extending 

from anterior border of lesser process of os calcis to under surface of scaphoid. It 

supports the head of the astragalus, and forms part of the articular cavity into which 

the latter is received; it is lined superiorly by the synovial membrane which is oom- 

' men to the anterior calcaneo-astragaloid & astragalo-scaphoid artioalationB. 

TARSO-METATARS AL ARTICULATIONS — Are arthrodial joints between : 

F1B8T Metatabsal Bone and Internal Cuneipobm; 

Second Metatabsal Bone „ All Thbeb Cuneifobm Bones, which bones form together 

a deep recess into which the second metatarsal bone is received; 
Thibd Metatabsal Bone and External Cuneifobm ; 
Fourth Metatarsal Bone „ Extebnal Cuneiform (usually) & Cuboid; 
Fifth Metatabsal Bone „ Cuboid. - The ligaments are : 
Dorsal - Thick ; join each, metatarsal bone to corresponding tarsal bone, the second metatarsal 

bone having three dorsal ligaments, one from each cuneiform. 

Plantar - Thinner & less regular, especially those belonging to the 4th & 5th metatarsal bones. 

Those belonging to the 1st & 2nd are much stronger ; those belonging to the 2nd & 8rd 

are strengthened by oblique bands passing forwards from the internal cuneiform. 

Interosseous "Three, strong; between internal cuneiform & 2nd metatarsal bone, and between 

external cuneiform & 2ad & 3rd metatarsal bones. 

METATARSO-METATARSAL ARTICULATIONS — The metatarsal bones are connected to 

each other, both at their tarsal & at thoir digital extremities. 

Taesal Extremities - Are connected by arthrodial a* ticulations, except in the case of the 1st St 

n^yjol "^ ^^^ metatarsal bs., between which there is no direct contact. The ligts. are :- 

Palmar ( - Of which the interosseous are the strongest & most important, and the dorsal 

Interosseous ) the least important. 

Digital Extbemities - Are all joined together by the 

Transverse Metatarsal Uganient - Transverse band which crosses whole width of metatarsus, an^ 

blends anteriorly with the glenoid ligaments of the metatarso-phalangeal articulations. 

METATARSO-FHALANGEAL ARTICULATIONS— -Are condyloid articulations similar to the 
Anienor or Glenoid (Cruveilhitr)\ „.^ metaoarpo-phalangeal. The ligts. are also similar, viz : 
Lateral - Two for each. j - ^'d® Metacarpo-phalangeal articulations. I 

* 

PHALANGEAL ARTICULATIONS —Are ginglymoid articulations similar to those of the fingers, i 

The ligaments are the same as those of the foregoing artionlaUons. | 
For SynoYial Membranes of the Tarsus, Vide next Tablet. I 
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ASCI^ & SYNOVIAL MEMBRANES 



FASOUBi — Are rathor ligaments than fascisB proper, and are therefore deiorihed here. 

Anterior* Annular Ligament - Consiati of two portions oonneoted by a thin inter. 

Tening layer of fascia. 

SuFSSiot OE Vertical Postiok - Of considerable breadth A continnoas saper. 

iorly with deep fascia of leg. It extends Arom lower part of anterior 

border of tibia to lower part of anterior border of fibula. 

iKyniot OE HoEizoMTAX' PoETiON. - Narrower and continnoas anteriorly with deep 

fascia over dorsum of foot. It extends from upper surface of os calois, in 

front of groore for interosseous calcaneo-astrati^aloid ligament, to internal 

malleolus & inner border of plantar fascia. 
Beneath anterior annular ligament pass from within outwards : - 

/. -> Tend(m of Hbialis anticus contained throughout in a synovial sheath. 
2, - Tendon of exUnsor proprius pollids contained in a synovial sheath 
beneath the inferior or horizontal portion of the ligament Only. 
J. - Anterior tibial vessels ^ nerve, 

4, - Tendons of extensor longus digitorum ^ ptroneus tertius enclosed 

throughout in one synovial sheath. 

Internal Annular Ligament - strong fibrous band continuous superiorly with 

deep fascia of leg, and giving origin inferiorly to innermost fibres of abductor 

polUois. It extends obliquely from internal malleolus to inner surface of os 

calcis. Beneath it pass from before backwards h outwards : -> 

/. - Tendon of the tilnalis posticus contained in a synovial sheath. 

2* - Tendon of the flexor longus digitorum contained in another synovial 

sheath. 
J, - Posterior tibial vessels 6* nerve, 

4, - Tendon of the flexor longus pollids also contained in a synovial sheath, 
and situated at a considerablo depth in a groove on posterior 

surface of astragalus. 

Sztemal Annular Ligament - Narrower h thinner band extending from exter* 

nal malleolus to outer surface of os calcis, and beneath which pass 
Tendons ofperonei both enclosed in one synovial sheath. 



STMOVLAli MEMBBANKS — Are arUcular & tendinous. 

Articular - s^ : - 

/. - Synmnal membrane of posterior ealcaneo»astragaloid articulation, 
9* -> Synovial membrane common to the anterior calcaneo^astragaloid 6* 

astra^alo'Scaphoid articulations, 
$, - Synovial membrane of calcaneo»cuboid articulatton. 
4, - General synovial membrane of the tarsus comprised between the 
' scaphoid h the three cuneiform bones, between the three cunei- 

form bones, between the external cuneiform bone & the cuboid, 
between the middle k external cuneiform bones on the one 
hand and the bases of the 2nd & 8rd metatarsal bones on the 
other, between the bases of the 2nd & 8rd metatarsal bones. - 
Sometimes there is a separate synovial membrane between the 

scaphoid k the cuboid. 
^. - Synovial membrane of the articulation between the cuboid and the 4th &* 

jth metatarsal bones. 
6, - Synovial membrane of the articulation bettoeen the first cuneiform bone 6^ 

the first metatarsal. 
Tendinous - Vide Annnlar Ligamentf. 



THE MUSCLES. 
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IE MUSCLES of the FACE 



Are the! 
OCCIPITO-FRONTALIS. 

Frontal Portion - innermost fibrei are oontinnoni with pyramidalia nati| the others 
blend with orbipnlaris palpebramm & oorrngator enpercilii. 

Occipital Portion - Onter two-thlrdi of inperior curved line of occipital bone« and 
mastoid portion of temporal. 

The intenrening epicranial aponeurosis is attached behind, between th* 
two occipital portions, to the ezteroal occipital protnberance A to the superior 
canred lines $ laterally it gives attachment to the attrahens & attollens aorem, 
and, becoming oonsiderablj thinned, passes over the temporal fiMcia to the 
sjgoma. - It is intimately connected to the integument, loosely to the perl* 
oraniam. 

8., frontal portion by facial nerve, occipital portion by small oodpitel 
branch of cervical plezns & by anrioalar branch of faciaL 

MTTSOLES of the EAR. 

Attollens Aurem^ or Auricularis Superior - Temporal portion of epicranial 

aponeurosis. 

Upper and anterior part of helix A upper part of concha. - S. by small 
occipital branch of cervical plexus. 

Attrahens Anrem, or Anricnlaris Anterior - Lateral prolongation of epicranial 

aponeurosis below & in front of preceding. 

Front part of helix. - 8. by facial nerve. 

Betrahent Anrem^ or Anricularis Posterior - Mastoid process. 

Back of concha - 8. by auricular branch of facial. 

HT7SCLBS of the NOSE. 

MUSCLES of the EYELIDS ft ORBIT. 

HT7SCLSS of the MODTH. 

BLBVATOB MXTSOLBS of the LOWEB JAW - Vide following Tablets. 
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MUSCLES of the FACE— 2nd Tablet. 

i 



MUSCLES OF THE NOSE. 

Fyramidalis Nasi - ContinnoiiB anperlorly with innermoBt fibres of oodpito-firontalic 



• Aponeurosis of compressor nasL 



ComprOSSOr Nasi - Lower A inner part of canine fosa. 

Aponenrosis continnons with that of its fellow over bridge of nose. 

Levator Labii Superioris Alseqne Nasi - Upper part of nasal process of snperio 

1 1 maxilla. 

Cartilage of ala of nose and upper lip blending with orbionlaris A legato 
labii snperioris proprius. 

' Depressor Alse Nasi - Myrtiform fossa or incisor fossa of upper jaw. 

Septum and back part of ala of nose. 
' Irregular and indistinct fasciculi may be found over the alar cartilages forming the 

Letator Propbius Ala Nasi Posterior or Dilatator Naris Posterior, 
! Leyator Proprius Alx Nasi Anterior or Dilatator Naris Anterior, 

Compressor Nariuu Minor. 

ISUSCLES OF the EYELIDS. 

Orbicularis Palpebraroxn - Anterior surface and edges of tendo oouli, internal ai 
gular process of frontal, nasal process of superior maxilla in front of laohrymi 
groove. 

I Orbicular Portion -Thick & red, forms complete ellipses, and blends snperiorlj wil 

! occipito-frontalis and oorrugator superciliL 

I Palpebral or Ciliary Portion - Thin & pale, forms a series of ooncentrio onrreiy an 

is inserted externally into external tarsal ligament & malar bone. 
TENDO GCULI OB TENDO PALPEBBABUM - From nasal process of snperu 

I maxilla in front of lachrymal groove. Crosses anterior aspect of lachrymal sa 

giving off a fibrous lamina, the reflected portion of the tendo oouli, which passi 
backwards A inwards behind lachrymal sac to be attached to ridge on laohrymi 
bone. Bifurcates and is attached to inner extremity of each tarsal cartilage. 

Corragator Snpercilii - inner extremity of superciliary ridge of frontaL 
! Under surface of orbicularis A occipito-frontalis. 

! Tensor Tarsi - Bidge A posterior part of outer surface of lachrymal bone. 

t Crosses posterior aspect of lachrymal sac, and divides into two slipf whic 

^ are inserted into tarsal cartilages near puncta lachrymalia. - May be ooi 

I sidered as a deep part of ciliary portion of orbicularis. 

^ Levator Palpebrse Snperioris - Under surface of lesser wing of sphenoid in firont « 

optic foramen and externally to superior oblique . 
Upper hnrder of tarsal cartilage. 



/ 
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>HE MUSCLES of the FAGE-3rd Tablet. 



MUSCLES of the ORBIT. 



oBzams. 

Zntemal ft Inferior Recti ft Lower Head of External Reotu - inoompiete 

flbrooi ring termed the ligament of Zinn, whioh inrronnde optio foramen, ezoept 
at ite upper & outer pr t. - Lower head of external rectni also arieee from a 
■mall ipine on orbital enrfaoe of greater wing of sphenoid. 

Bnperior BectuB ft Upper Head of External Rectos - Upper margin * upper 

part of onter margin of optio foramen. 

Levator Falpebra Snperioris - Under lorfkoe of lener wing of sphenoid in front 
of optio foramen & eztemally to niperior obliqoe. 

Superior Oblique - Under mrfaoe of leieer wing of sphenoid in front of optio Ibramen 
A intemallj to levator palpebrn saperioris. 

Inferior Oblique - Depression on orbital plate of raperior maxilla olose to laohiTmal 
grooTe. 



IN8BBTIONS. 

Tlie Four Recti * 'ore part of solerotio about four linea from oomea. 

Superior ft Inferior Oblique - Upper & onter part of solerotio between raperior A 
external reoti and midwaj beteen cornea A optio nerre. 

Levator PalpebrSB Superiorie - Upper border of snperior tarsal cartilage. 

NXBYX-SUPPLT — Lerator palpebrsB snperioris & snperior reotns, w//«r dwisim tf 
^d nerve; - internal & Inferior reoti and inferior obliqae, lower dknsiom 
•f%rd nerve: - snperior obliqae, M nerve; - external rectos, 6M nerve. 
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MUSCLES of the FACE— 4th Tablet. 



MUSCLES of the MOUTH. 



Orbicularis Oris - CondBts of three portions : 

Labial or Maroinal Portion - Continaed nnintermptedly from one Up to the other 
round the commisBiires of the month. 

Facial Portion -Central fibres deonssate with, the others are directly oontinnons 
with, fibres of buccinator. 

AccESsoRT Portion - Consists for the npper lip of fonr fissoionli, the mnsonli aooee- 
sorii orbicularis snperiores, arising from superior maxilla opposite inoisor teeth 
& from septum of the nose ; and for lower lip, of two fksoiouli, the mnsouli ftooes- 
sorii orbicularis inferiores, from inferior maxilla near the canine teeth. 

Inserted into this muscle and into the integpiment covering it from the 
middle of the upper lip to the middle of the lower lip, are the following muscles 
(the last esoepted), which all blend more or less with each other : - 

Levator Labii Superioris Alseqne Nasi - Upper part of nasal process of superior 

maxilla. 

Levator Proprius Labii Superioris - Superior maxillary & malar bones close to 
margin of orbit. 

Levator Angoli Oris or Mnsculas Caninns - Canine foesa just below infra. 

orbital foramen. 

Zygomatious Minor - Lower and front part of malar bone. 

ZygOXnaticUS Major - Malar bone near sygomatio suture. 

Baccinator - Outer surface of alveolar processes of superior & inferior manllsB c o ra es* 
ponding to the molar teeth, and from pterygo-maxillary ligament (which latter 
is a fibrous band extending from apex of internal pteiygoid plate to posterior 
extremity of mylo-hyoid ridge of lower jaw, and whic^ gives attachment poster- 
iorly to superior constrictor of pharynx). 

Its fibres are continuous with those of facial portion of orbicularis oris, the 
middle ones decussating, the superior & inferior ones passing directly into oorTes* 
ponding lip. 

Bisorius - Fascia over parotid gland A masseter. - Is often described aa the npper part 

of platysma myoides. 

Depressor Angoli Oris or Triangularis Oris -BxtemaldbliqiieHneonoww Jaw 

externally to mental foramen. 

Depressor Labii Inferioris or Quadratos Menti - Bxtemal oblique Hne of loww 

jaw between symphysis it mental foramen. 

Levator Labii Inferioris or Levator Menti -inoiKir ibesa ofloww Jaw. 

Inteirument of chin olose to median line. 



MUSCLES of the FACE-5th Tablet. 



ELEVATOR MUSCLES of the LOWER JAW. 



MaBsfiter. 

SrPEttf iciAi PoEiioN - Anterior two-thirds of lowor border of /ygomftlic nrch. 

Angle i, lower balf of outer gnrfuce of rumaa. 
Deep Pobtion -Posterior third of lowor border & inner Barfaoe ofeygoraaHo aroh. 

Upper halTofonterenrface of ramus A eoronoid prooesa. -B. b/ anterior oi 
smaller diviEian of inferior maiillarf nerve. 
Temporal - Whole oitoat of temporal fossa, eiccpl antorior wall, inner anrfaoa of U 
poral fascia. 

ApBi, inner iQrfaoo i antorior border of eoronoid process down loltt rOOt. — ■ 
9. by antorior or Bmaller division of inferior raaiillary norTB. 
Internal Pterygoid - Pterygoid fossa, and more particnlnrly from inner larfaoe of ex- 
ternal pterygoid plate, and from groove on pterygoid proceaa of palate bone. 

Anglo and innarmrtaoe of ramns as high as dental foramen. - 3. by ante- 
rior or smaller divigion of inferior maiillary nerve. 

External Pterygoid. 

Offer Head - Pterygoid ridge & portion of under snrfaoe of great wing of iphenoid 

betwoen it and base of pterygoid procesa. 
IiOWEs Head - Outer aurfaco of eiternal pterygoid plate & tuberosity of soporior 
maxillary and palate bones- 
Depression on front of neck of condyle t interartioalar fibro-oortilage of 
temporo-m axillary articulation. - S. by anterior or smaller division of inferior 
maxillary nerve. 
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MUSCLES of the NECK— 1st Tablet 



SUPERFICIAL MUSCLES. 

Flatysmft Myoides - Clayiole, acromion, faaoia oror peotoralis major, delloid« A 
trapezius. 

Innermost fibres deonssate below ohin it in front of Mymphj^; olheni 
are inserted into lower paw below external obliqne line; others blend witli 
depressores labii inferions & angnli oris and the other mnsolat of the moath, 
forming risorins. - S. by snperficial oerrioal plexus and facial nerre. 

Stemo-Cleido-Mastoid or Stemo-Mastoid. 

Stebnal PotTioN - Upper & outer part of front of first piece of stemnm. 
Clayiculab Postion - Anterior snrfaoe & npper border of inner third of olaTiola. 

Anterior border & outer surface of mastoid process and outer two-thirda 

of superior curred line of occipital bone. - S. by deep external brandhfls of 

oerrical plexus & by spinal accessory nerve. 

INFRA-HYOID REGION. 

Stemo-Hyoid or Stemo-Cleido-Hyoid - Variously from posterior afcemo-olaTiealar 
ligament, and from upper A back part of first piece of sternum or back of 
inner extremity of clayiole, or from both; sometimes from claTicle only; oooa- 
sionally from cartilage of first rib. 

Lower border of body of hyoid bone internally to omo-hydd. - 8. l^ • 
branch from loop between desoendens & communicans noni nerres. 

Btomo-Tbyroid - Back of first piece of sternum below & internally to stemo-hycrfd. 

Oblique line on ala of thyroid cartilage. - S. by a branch from m 
•ouroe. 

Oxno-Hyoid - Upper border of scapula on inner side of suprascapular notch and 
times from transverse ligament. 

Lower border of body of hyoid bone externally to stemo-hyold. - 8. taj a 
branch from loop between desoendens A communicans noni nerrea. 

Tliyro-Hyoid ~ Oblique line on ala of thyroid cartilage. 

Lower border of body & greater oornu of hyoid bone. - 8. by hypogloHal n. 

8UPRA-HT0ID REGION. 

Digastric - Digastric groove on inner side of mastoid process. - Perforates atylo-hjoid 
and is held in connection with body & great oornu of hyoid bone by an apon- 
eurotic loop lined with synovial membrane, from which loop it is reflaotod 
upwards A forwards to 

Bough depression on inner lip of lower border of jaw bone ok»e to aym- 
physis. - S., posterior belly by facial nerve, anterior belly by mylo-hyoid 
branch of inferior dental nerve. 



- Middle of outer surface of styloid process. 
Body of hyoid bone at its junction with great oomiL - 8. by ikoial 

MylO-Hyoid - whole length of mylo*hyoid ridge. 

Body of hyoid bone it median raph6 from hyoid bone to wjmphjwia, -8L 
mylo*hyoid branch of inferior dental nerve. 

Q6]liO"Hyoid ~ inferior genial tubercle. 

Anterior surface of body of hyoid bone. - 8. by hypogloMtl 
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MUSCLES of the NECE-2nd Tablet. 



ANTERIOR VERTEBRAL REGION. 

BeciUB Oapitis AnticOB Major - Anterior tnberolei of the tranirerte prooaMMOf 
the 8rd, 4th, 6th, & 6th oerrioal vertebm. 

Basilar prooesi in front of rectni capitii anticoi minor. - S. bj anterfof 
branch of inbocoipital nerre & bj deep internal branohet of oerrioal plezni. 

Hcctoi Capitis Anticns Minor - Front of the lateral maae of the atlas and rod 
of ita trantverse prooeti. 

Basilar prooess behind rectus capitis anticns major. - 8. bj sab*oocipital 
nerre, St by deep internal branohes of oenrical plexiis. 

Sootns Lateralis - Upper sorfaoe of transrerse process of atlas. 

Ja^lar prooess of occipital bone. - 8. by snb-ocdpital nerre. 

Xiongns Colli. 

BuPKBiot OBLiquK PotTiON - Anterior tnbercles of transverse processes of 8rd, 4th 
& 6th cerrioal rertebrsB. 

Tnberole on anterior arch of atlas. 
iKRRiot OsLiquB PotTiON - Front of bodies of two or three npper dorsal vertebr« 
Anterior taberoles of transverse processes of 6th & 6th oerrioal rertebrss 
Ybrtical Poetiom - Front of bodies of lower three oerrioal & of two or three nppet 
dorsal rertebrsB. 

Front of bodies of 2nd, 8rd, 4th oerrioal rertebrsB. - B. bj one of th4 
inpra«claricalar branohes of brachial plexus. , 



LATERAL VERTEBRAL REGION. 

Scalenus Antious - Tubercle on inner border and npper sorface of Ist rib. 

Anterior tnbercles of transrerse processes of Srd, 4th, 6th, & 6ch oerrioal 
rertebrsB. - 8. bj one of the snpra-olarioalar branches of brachial plezns. 

Scalenus Medius - Upper surface of first rib behind groore fbr snbclarian artery. 

Posterior taberoles of transrerse processes of six lower oerrioal rertebm. 
8. by one of the snpra-clarionlar branches of brachial plexus. 

Scalenus Posticus - Back of outer surface of 2nd rib. 

Posterior tubercles of transrerse processes of two or three lower oerrioal 
TortebrsB. - 8. by one of the supra^clarioular branches of brachial plexus. 
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ffUSGLES of UPPEB LIMB-lst Tablet. 



ANTERIOR THORACIC REGION. 

Pectoralis Major - Anterior snrfaoe of inner half of olaviole; oorresponding half of 
front of Btemnm ; cartilages of all the trne ribs except Ist or 7th or both $ apon- 
eurosis of external obliqne. 

Anterior or outer edge of bicipital groove of humerus. -> S. bj internal & 
external anterior thoracic nerres. 

Pectoralis Minor - Outer surface A upper border of the 8rd 4th A 6th ribs near their 
extremities. 

Inner border of coracoid process of scapula. - S. by internal anterior 
thoracic nerve. 

Subclavius - Oartilage of first rib in front of rhomboid ligament. 

Groove on under surface of middle third of clavicle. - S. by one of the 
supra-clavicular branches of brachial plexus. 

LATERAL THORACIC REGION. 

Serratus Magnus - By nine digitations from outer surface ft upper border of eight 
upper ribs (the 2nd rib having two digitations). 

Whole length of anterior lip of posterior border of scapula, the two upper 
digitations being inserted into triangular smooth surface on anterior aspect of 
superior angle, the three middle digitations into posterior border between superior 
ft inferior angles, and the four lower digitations into anterior aspect of iziferior 
angle. - S. by posterior or long thoracic nerve or external respiratory nerve of 
Sir G. BelL 

MUSCLES OF THE SHOULDER. 

Deltoid " Upper surface ft anterior border of outer half of clavicle ; upper surface ft 
outer border of acromion; whole length of lower lip of posterior border of spine 
of scapula. 

Bough triangular prominence a little above middle of outer surfiMO of 
shaft of humerus. - S. by circumflex nerve. 

SubSCapularis - inner two-thirds of subscapular fossa ; tendinous laminsd attached to 
ridges of said fossa; aponeurosis which separates it fh>m teres major. 

Into lesser tuberosity of humerus and by fleshy fibres into tiie neck for m 
short distance lower down. - S. by the two upper subscapular nerves firom 
posterior cord of brachial plexus. 

Supraspinatus - inner two-thirds of supraspinous fossa ft fascia which covers it. 

Highest of the three facets on greater tuberosity of humerus. - 8. by 
suprascapular nerve. 

Infraspinatus - inner two-thirds of infraspinous fossa ft ridges on its sur£EK}e ; fasoiss 
which separate it from the teres major ft minor. 

Middle facet on greater tuberosity of humerus. - S. by suprascapular nerve. 

Teres Minor - Upper two-thirds of dorsal aspect of axillary border of scapula; 
intermuscular septa which separate it from infraspinatus ft teres major. 

Lowest facet on greater tuberosity of humerus and by fieshy fibres 
into the neck for a short distance lower down - S. by a branch of oircumfiez 
i^rve. 

Teres Migor - Uorsal aspect of inferior angle of scapula; intermuscular septa which 
separate it from infraspinatus ft teres minor. 

Inner or posterior edge of bicipital gproove of humeros* - S. by a branoh 
from lower subscapular nerve. 
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M^^CLES of UPPER LIMB-2nd Tablet. 



ANTERIOR BRACHIAL REGION. 

Bioeps . 

Short Head - Tip of coracoid process of scapula in common with coraoo-brachialli. 

Long Head - Top of glenoid cavity of scapola A glonoid ligament. 

Back part of bicipital tuberosity of the radios. - S. by mnaonlo-ontaneoni 
nerve. 

OoraOO-brachialiB " Tip of coracoid process of scapula in common with short head of 
bioeps. 

Bough impression a little above middle of Inner surfaoe of shaft of 
humerus. - S. by musculo-cutaneous nerve. 

BraollialiB AntiOUS - Lower half of inner & outer surfaces of shaft of humemi; 
front of internal & external intermuscular septa •• 

Under surface of coronoid process of ulna. - S. by muioulo-outaneoni ft 
mutoulo-spiral nerves. 



POSTERIOR BRACHIAL REGION. 
Trioeps. 

Long Head - Bough triangular depression below glenoid cavity of scapula, and 
slightly fh>m capsule of shoulder-joint. 

Outer Head - Posterior surface of shaft of humerus above muBOulo-spiral grooT6| 
outer border of humerus ; external intermuscular septum. 

Inner Head - Posterior surface of shaft of humerus below mutoulo«spiral groovat 
inner border of humerus; internal intermuscular septum. 

By a strong tendon into back part of upper surface of olecranon p rooaM 
of ulna. - S. by musculo-spiral nerve. 

Subftnoonons ^ Posterior surface of humerus above olecranon fossa. 

Posterior ligament of elbow joint. - S. by musculo-spiral nerve. 
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MUSCLES of UPPEB LIMB -3rd Tablet. 



MUSCLES of FRONT of FOREARM. 

SUFEBFIOIAL LAYER. 

Pronator Radii Teres. 

Laroe or Superficial Head - Inner condyle A inner border of humeroi im 

mediately above it, deep fascia of forearm, intermaicnlar septum betweei 

it & flexor carpi radialis. 
Small or Deep Head - Kidge on inner surface of coronoid process of nlm 

below flexor sublimis digitorum. 

Bough impression on middle of outer surface of shall of radius. • 

S. by median nenre. 

Flexor Oarpi Radialis - inner condyle by common tendon; deep fascia; in 
termusonlar septa on either sido. 

Front of base of 2nd metacarpal bone, & slightly into that of Srd. • 
S. by median nerve. 

Palznaxis LongUS - inner condyle by common tendon; deep fascia; inter 
muscular septa on either side. 

Anterior annular ligament of carpus and palmar Oasoia. - 8. b; 
median nerve. 

Flexor Oarpi Ulnaris. 

Anterior or Inner Head - Inner condyle by common tendon ; deep faaoia 

intermuscular septum between it & palmaris longus. 
Posterior or OxttbrHead - Inner border of olecranon, and by an aponeurosx 

which is common to it & to the flexor profundnS| from upper two*thirds o 

posterior border of shaft of ulna. 

Pisiform bone and slightly into annular ligament dt base of 6t] 

metacarpal bone. - S. by ulnar nerve. 

Flexor Sublimis Digitorum. 

Inner Head • Inner condyle by common tendon, -and internal lateral ligs 

ment of elbow-joint. 
Middle Head - Tubercle on inner surface of coronoid process of ulna abov 

pronator radii teres. 
Outer Head • Oblique line on front of radius. 

Sides of second phalanges. - S. by median nerve. 

DBBP LAYER : 

Flexor Profundus Digitorum - Depression on inner side of coronoid prooei 
of ulna, upper two.thirds of anterior & inner surfaces, and, by an apox 
eurosis which is common to it & to flexor oarpi ulnaris, from upper tw< 
thirds of posterior border of shaft of ulna; inner half of interosaeon 
membrane. 

Bases of third phalanges. - S. partly by ulnar nerve, partly by as 
terior interosseous branch of median nerve. 

Flexor Longus PoUicis - Upper two-thirds of anterior surface of shaft < 
radius; outer half of interosseous membrane; occasionally by a amal 
slip from inner side of coronoid process. 

Base of last phalanx of thumb. - S. by anterior interosseous braDO 
of median nerve. 

Pronator QuadratUS - Lower fourth of anterior surface A inner border c 
ulna ; aponeurosis which covers inner third of the muscle. 

Lower fourth of anterior surface & outer border of radios. • S. b 
anterior interosseous branch of median nerve. 
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HUSCLES of UPPER LIMB-4th Tablet. 

MUSCLES of OUTER SIDE of FOREARM. 

Supinator LonglUI - Upper two-thirds of «ztarnal condyloid ridge of hnmenis, ex* 
temal intermnBcnlar wptxiiD. 

Ooter tide of baae of styloid process of radios. - S. by moscolo-spiral n. 

Zziensor Carpi Badialis Longior - Lower third of external condyloid ridge oC 
hnmerns, external intermotoalar septam. 

Back of base of seoood metamu^al bone. - 8. by mnscnlo-spiral nerre. 

ISztenSOr Carpi Radialis Brevior - External condyle of hnmems by a tendon 
common to it & to superficial muscles of back of forearm ; external lateral liga- 
ment of elbow-joints deep fascia; intermnsoalar septa on either side. 

Back of base of third metacarpal bone. - S. by posterior interosseons •• 

MUSCLES of BACK of FOREARM. 

8TTPBBFICIAL. LATBB. 

BzteZIBOr OoxnxnniliB DiSitomiXI " External condyle of hnmems by the commoa 
tenddh ; deep fascia j intermnsoalar septa on either side. 

Bases of 2nd ft 8rd phalanges of the four fingers. - 8. by posterior in* 
terosseons nerve. 

Extensor Minimi Di^ti - External condvle of hnmems by the common tendoa ; 
deep fascia ; intermosonlar septa on either side. 

Joins corresponding tendon of extensor commnnis. The common tendon 
thns formed is inserted into bases of 2Dd & 8rd phalanges of little finger. - 8. 
by posterior interosseons nerve. 

Bztensor Carpi UlnariB - External condyle of hnmems by the common tendon j 

middle third of posterior border of shaft of ulna; deep fascia ; septnm between 

it A foregoing mnsde. Usnally it simply covers, hot sometimes it arises from, 

narrow portion of posterior surface of shaft of ulna internal to the vertical ridge. 

Base of metacarpal bone of little finger. - 8. by posterior interosseons n. 

AnOOnOlUI ~ Back of enter condyle of hnmems; deep fascia. 

Bongh triangular surface on outer side of olecranon & apper third of 
shaft of ulna. - 8. by musculo-spiral nerve. 

DBBP LAYBB. 

Supinator Brovis - External condyle of hnmems; external lateral ligament of 
elbow-joint; orbicular ligament of radius ; triangular depression below lesser 
sigmoid cavity A ridge behind the depression. 

Inner, anterior, and outer aspects of radius above bicipital tuberosity A 
oblique line as low down as insertion of pronator radii teres. - 8. by posterior 
interosseous nerve. 

Bztexiior Ossis Metaoarpi Polliois ~ Outer half of posterior surface of shaft of 
nlna below insertion ot anconeus; posterior surface of interosseous membrane; 
middle third of posterior surface of shaft of radius. 

Base of first metacarpal bone. - 8. by posterior interosseous nerve. 

Bztensor Prixni Intemodii Pollicis - Posterior surface of radius below fore* 
going muscle; interosseous membrane. 

Base of first phalanx of thumb. - 8. by posterior interosseous nerve. 

Extensor Secnndi Intemodii Polliois - Middle of outer half of posterior sar. 

face of shaft of ulna ; posterior surface of interosseons membrane. 

Base of terminal phalanx of thumb. - 8. by posterior interosseoos nerve. 

Extensor Indicis - Posterior surface of shaft of nlna below foregoing muscle; 
interosseous membrane. 

Joins corresponding tendon of extensor communis. The common tendon 
thns formed is inserted into bases of 2nd A 3rd phalanges of index finger. - 8 
by posterior interosseous nerve. 
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MUSCLES of PALM of HAND. 

MUSCLES of the THENAR EMINENCE or MS. of the THUMB. 

Abductor PoUicis or Trapezo-phalangeal - R»dge on anterior snrfaoe of trape- 
zium & anterior annnlar ligament of wrist. 

Onter side of base of first phalanx of thumb. - S. by median nerre. 

Opponens Pollicis or Trapezo-metacarpal - Front of trapezium below the ndge, 
A annular ligament. 

Whole length of outer border of metacarpal bone of thumb. - S. bj median n. 

Flexor Brevis Pollicis or Trapezocarpo-phalaiigeal. 

Outer or SuPKEriciAL Head - Lower part of trapezium & anterior annular ligamenl 
Immer or Deep Head - Trapezoides, os magnum, base of 2nd & 3rd metaoarpid bonea 
Either side of base of first phalanx of thumb, a sesamoid bone being deye- 
loped in eaoh tendon. - S. by median nerve, & deep branch of ulnar. 

Adductor Pollicis or Metacarpo-plialangeal - Lower two-thirds of anterior 8ar« 

face of 8rd metacarpal bone. 

Inner side of base of first phalanx of thumb. - 8. by deep branch of ulnar il 

MS. of HYFO-THENAR EMINENCE or MS. of LITTLE FINQEB. 

Falmaris Brevis - Annular ligament & inner edge of central palmar fksoia. 

Skin over inner border of hand. - S. by superficial branch of ulnar nerve. 

Abductor Minimi Digiti^ or Pisi-phalangeiJ -Pisiform bone, and slightly from 
tendon of flexor carpi ulnaris. 

inner side of base of first phalanx of little finger, - S. by deep branch ol 
i ulnar nerve. 

Flexor Brevis Minimi Digiti, or Unci-phalangeal - Unciform process oi 

unciform bone & annular ligament. 

Inner side of base of first phalanx of little finger. - S. by deep branch oi 
ulnar nerve. 

Opponens or Adductor Minimi Digiti^ or Unci-metacarpal* - Undform 

process of unciform bone & annular ligament. 

Whole length of inner border of metacarpal bone of little finger. - 8. by 
deep branch of ulnar nerve. 

*These names, expressive of the origin & insertion of the oorres* 

ponding muscles, are due to Cruveilhier, 

'^ muscles of the CENTRAL PALMAR REGION. 

« 

Lumbricales - First, and sometimes Second, from outer side of corresponding deep 
flexor tendon. - Third and Fourth, from adjoining sides of 2nd A 8rd and Srd 
& 4th deep flexor tendons respectively. 

Outer side of expansion of corresponding extensor tendon on baok of 
first phalanges. - S., the two outer by median nerve ; the two inner by deef 
branch of ulnar nerve. 

Palmar Interossei - Three. - They arise from the whole length of one side of the meta< 
carpal bone of one finger, and are inserted into the same side of the base of the 
first phalanx of the same finger A into the expansion of the extensor tendon 
which covers it. - They are situated respectively on the inner side of the 2nd 
metacarpal bone & index finger, and on the outer side of the 4th & 6th meta* 
carpal bones and corresponding ring & little fingers. They adduct these fingen 
towards an imaginary line drawn through the long or middle finger. - TbB^ 
are supplied by the deep branch of the ulnar nerve. 

Dorsal Interossei - Four - They arise by two heads from the adjacent sides of twc 
metacarpal bones, but more extensively from the side of that metacarpal bonei 
which corresponds to the finger into which the muscle is inserted. They arc 
inserted into the corresponding side of the base of the first phalanx of the oar« 
responding finger & into the expansion of the corresponding extensor tendon. - 
They are situated respectively on the outer side of the 2nd metacarpal bone 6 
index finger, on both sides of the 3rd metacarpal bone & middle finger, on th< 
inner side of the 4th metacarpal bone & ring finger. The 1st dorsal interosseooi 
muscle is larger than the others, and is sometimes called the abductor indiols 
the radial artery passes between its two heads. - They abduct the fingers firon 
an imaginary line drawn through the long or middle finger. - They are Buppliec 
by the deep branch of the ulnar nerve. 

/ 
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MUSCLES of the THOKAX. 



Xztomal Intercostals - Eleven pain. Downward! ft forward! firom lower border of 
eleren upper riba to upper border of eleren lower ribi. 

Commence posteriorly at or near tubercle of each rib. In the idz upper 
intercostal spaces they extend anteriorly to near outer end of costal oartilagesi 
in three following spaces they are prolonged some distance between the oartila* 
ges ; in the two last spaces they extend to the end of the space. When not pro- 
long^ to end of the space they are continued up to sternum by thin tendinoui 
fibres haying the same direction as the muscular fibres. 

Zntemal Intercostals -Eleven pairs, npwardi ft forwards from upper border of 
eleren lower ribs to inner lip of groove on inner surface of each rib above, ft to 
inner surface of costal cartilages. 

Commence anteriorly at anterior extremity of costal cartilages, being 
continuous, in the two lowest intercostal spaces with fibres of internal oblique. 
End posteriorly at or near angle of ribs, approaching nearest to fpine in the upper 
ft the lower spaces. 

SubOOStales or Infracostales - Upwards ft forwards from inner surface of one rib to 
inner surface of first, second, or third rib above. Vary in sise ft number, and 
are most numerous between the lower ribs, and in the neighbourhood of their 
angles. 

Levatores Oostarom or Snpracostales - Twelve. From tips of transverse pro- 
cesses of seventh cervical ft eleven first dorsal vertebrss to upper rough border 
of rib below, between tubercle ft angle, and, in the case of the few lower, to oor. 
responding part of the second rib below origin. 

Triangularis Stem! " Badiates from lower ft lateral parts of posterior surface of 
sternum, and Arom ensiform cartilage ft cartilages of three or four lower true ribs, 
to inner surface ft lower border of cartilages of second, third, fourth, ft fifth ribe, 
the lowest fibres being continuous with those of transversalis. Varies con- 
siderably in difibrent bodies, and even on opposite sides of same body. 

B^tOS StemaUs - An occasional prolongation, fleshy in middle ft tendinous at both 
ends, of rectus abdominis in front of pectoralis major. Inserted superiorly into 
sternum in connection with tendon of stemo-mastoid ; rarely present on botli 
aides. 

N. — All these muicles are supplied by the intercostal nerves. 
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MUSCLES of the ABDOMEN. 



g g jjy r p ftl ObliqUd " Outer snrfaoe ft lower borders of the eu^Al lamer rihst interdiglta- 
ting by four or five slips with serratos magnns a bj three or four with 
latissimiis dorsi. 

By fleshy flbres into anterior half of outer lip of crest of iliam, and ite 
aponenrosiB forms in snooession : 
Pouparfs UganuHt; 
Gimbemafs ligament; 
Outer pillar of external abdominal ring; 

Inner pillar of external abdominal ring : • 

Superftcial part of linea alba by deonssating with its fellow, and 

perhaps also after deonssatixig the 
Triangular ligament & intertolumnar fascia of opposite side. (Tide ab- 
dominal ApcmenroMs) 

lAtomal Oblique -Oater half of Ponpart's ligament; anterior two-thirds of middle 
lip of orest of ilium ; posterior layer of lumbar fascia. 

Lower border of cartilages of four lower ribsi linea alba; erestofpabes 
ft pectineal line behind Oimbemat's ligament to the extent of about ^ an inch, 
forming part of the conjoined tendon. 

TTAHflVerBalis - Outer third of Poupart's ligament $ anterior three-fonrths of inner 
lip of orest of the luum ; inner surface of cartila^ of six lower ribs interdigita- 
ting with Diaphragm; by lumbar fascia from tips of spinous processes, tipe 
ft bases of transTerse processes of all the lumbar vertebrsB. 

Linea alba; crest of pubes ft pectineal line behind Gimbemafs ligamaat 
to the extent of about ) an inch, forming part of the conjoined tendon. 

BCOtns Abdominis - By two heads from crest of pubes ft ligamentous fibres oovering 
symphysis. 

Cartilages of M, 6tA ft 7M ribs ft side of ensiform cartilage. 
This muscle is traversed by from 8 to 6 Hnea transversa, irregular ten- 
dinous intersections, which interrupt the superficial fibres and adhere firmly to 
anterior wall of sheath ; these are situated opposite umbilicus, between nmbilioiis 
ft ensiform cartilage, and, firequently, one or two less complete ones, near or 
below umbilicus. 

FyrSXnidftliB ~ Front of pubes ft anterior pubic ligament. 

Linea lUba midway between pubM ft xmibilious. - Is often abisnt on one 
or both sides. 

CreXUftSter - From middle of Poupart's ligament internally to lowest fibres of internal 
oblique ft transrersalis, and by a small pointed tendon firom front of pubes ft 
sheath of rectus, forming large external, and smaller ft less constant internal 
bundles. Is the everted gnbemaculum testis with a few additional fibres of iho 
internal oblique, and sometimes of the transrersalis, drawn or pushed down by 
the testicle during its descent (Ourling). 

Qnadratns Lnmbornm. 

Ahtebior Portion - Upper border of transrerse processes of the two or three lower 
lumbar vertebrge. 

Inner half of lower border of last rib. 
PosnsiOR Portion - Ilio*lumbar ligament, and for about 2 or 8 inches firom poste* 
rior part of inner lip of crest of ilium. 

Apices of transverse processes of the 4 upper lumbar vertebra, and inner 
half of lower borier of last rib, 

Nt^These musoles are supplied 1^ the lower interoostal, ill6Ji7P0gesftrio» ft 
ilio-inguinsl nerves. The qnadratos himbomm also reo^ves 
branobei from the anterior divinons of the lumbar nsrrse. 
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If r»D.8liaped ; the expanded portion of the fan beinir horizontal, and the narrow portion or handle, ven 

ttoal. It presents for examination its points of origin k the fibres arising from them, its central or 

n^T^Tffna #%v #^<n<r>.«*«.. - „,^ . _ cnrdifonn tendon, its openings, ft its relations. 

POINTS OF ORIGIN ft FIBRES ARISING FROM THEM: *-- » • 

^'"^SR^PST*^^? " S^^®' attachment to a narrow k sometimes tendinous slip, on either side 

or wnioh the oostal caHilages & the costal fibres bonnd a narrow trian^nlar area, over the extent 

n««^4i^w J*U> *^ the plenrsB A the peritonenm are separated only by a little areolar tissue. 

cartilages ft Osseous Portions of the 6 or 7 Lower Ribs - Giro rise to the ion» arched 

• i^^ A . lateral fibres, which, at their point of origin, interdigitate with the transversalis. 

IjlgaJDientmn Arcnatnm Intemiun - A thickened band of the fascia over the psoas, extending 
ft-om side of body of lit, k sometimes from that of 2nd Inmbar rertebra, to tip of transverse 

T \M P"^®" ^^ ^!* * iometimes to that of 2nd. Gives rise to arched fibres similar bnt rather shorter. 

lilgainentmn Arcnatmn Extemum - A thickened band of the fascia over qnadratus lumborum 
(antenor lamella of posterior abdominal aponenrosis), extending from tip of transverse process 
or first lumbar vertebra, ft sometimes from that of 2nd, to lower border k apex of last rib. 

B^^i^. «« J. «.•■.• « « . .- « Gires rise to similar arched fibres. 

^ nDTfi>?^®®S®^?b,Ty.r* * Fourth Lumbar Vertebrjs by means of the 

UiiU&A — Two thick fibro-mnscular bundles, which arise bv tendinous fibres as follows : 

BIGHT Orus- The thickest k longest, from front of bodies k intervertebral substances of 1st, 
T ?," * Sa^* 7 sometimes of 2nd, 8rd, k 4th lumbar v., k from ant. common ligt. of spine. 
li£?T Csus - The shortest k narrowest, from left side of bodies k intervertebral substances of 
1st 4 2nd or sometimes of 2nd k 8rd lumbar vertebrsa, k from ant. co-nmon lifft. of spine. 
The tendons ascend for a short distance on either side of the aorta, and then become 
joined in front of that vessel by means of a tendinous arch formed by the blending of 
their innermost fibres. The crura then give rise, as well as the intervening arch to two 
large fleshy bellies, the outer fasciculi of which bellies pass upwards k outwards to the 
oordiform tendon, while the inner ones first decussate in front of the aorta (those of the 
right side being the largest k most anterior), then diverge to surround the oesophagus, 
and finally meet again in front of it before they end in the oentral tendon. (In some 
very rare oases these fasciculi do not join in front of the oesophagus, a portion of the 
anterior margin of the oesophageal opening is then tendinous). 

dNTRAL or CORDIFORM TENDON ^ The common insertion of all the fibres. Has somewhat 

the shape of a trefoil leaf; and presents anteriorly three leaflets; the right one is long, 
broad, k the largest ; the left one, long, narrow, k the smallest ; the middle one short, broad, k 

OFBNINOS - Are: intermediate in sise. 

Lurge Openings - Three : 

AotTic Opxnino - For aorta, vena asygos mafor, thoracic duct k frequently the left cord of the sym- 
pathetic. Lies in middle line, and is osteo-fibrous, being bounded behind by bodies of vertebrss, 
laterally by tendons of the crura, and in front by the fibrous arch which joins the latter. 
OEsopRAGiAL QpENiiro - For oesophagus k pneumogastric nerves. Lies higher up, k a little to tha 
left. Is oval in form k entirely muscular, being formed by the inner decussating fasciculi of tha 
fleshy portion of the crura ; - in some very rare cases a portion of the anterior margin is fibrous, 

k formed by the posterior border of cordiform tendon. 

Opbhino for Inf irior Viif a Oava - The highest ; lies a little to the right between right k middle 

leaflets of cordiform tendon. Is quadrilateral k fibrous, being bounded by four bundles of tendin- 

Small Openings -TwMmit, »»• ^^^ '"* "•** •* "S''* •°8'** 

Right card ofsym^athdiCi 6^ sometima the left ; 

Right ^ left greats laser ^ ^ least splanchnic nerves^ either separately or ooi^'ointly. 

Vena atygos minar^ &» sometimes the major -These openings vary therefore m number. 

BELATION8 - 

Of Upper 8nr&ce : 

Eatbrallt - PleurflB J lungs. Also at circumference of thorax for a considerable though variable ex* 
tent, lower ribs k lower intercostal spaces, the lungs not descending under ordinary circum- 
stances as low as the costal attachments of the diaphragm k the point of reflection of the pleuras 
The lateral portions of the diaphragm are the most movable; their degree of elevation or 
depression varies much more than that of the central part in accCrdanoe with the respiratory 
movements, and with the degree of distension, or otherwise, of the stomach, intestines, k uterus. 
Tlie right lateral portion of the diaphragm, on account of the pressure of the liver on that side^ 
rises by one or two ribs' breadths higher than the left, and reaches the level of 
In Forced Expiration -4th costal cartilage; 
In State of Repose of Thorax - 6th oostal cartilage ; 
In Forced Jnspiratum - Line from ensiform cartilage, to back of 10th rib. 
OlMTRALLT - Heart k base of pericardium, the fibrous layer of which latter sac blends more partion- 
larly with the anterior k left part of central leaflet of cordiform tendon, k with the fascia covering 
tJb« left anterior costal fibres. The central part of the diaphragm is flattened k less movable^ 
and Uei on a lower level than the lateral portions, except elose to the sternum, in fW>nt, k to tha 

vertebrsB, behind, where, on the contrary, it rises a little higher. 

Of Under Sar&oe * This is entirely covered by peritoneum except behind pancreas, kidneys k supra> 

renal capsules, and at points of attachment of coronary k lateral ligaments of liver, gastro-phrenio 

ligamenL k suspensory ligament of spleen ; it lies in mediate oontaot with liver, stomach k spleen. 

Tlie diaphragm is supplied hj the phrenic nerves k the phrenic \^Uvisaa<)l^%M'(K!^n&io»iQA^ 
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SXTPEEFICIAL MUSCLES of the BACK 



FIRST LAYER. 

Trapezius - External ooofpital protnberanoe ft Inner tliird of inperlor ommsd line of 
oodpital bone; ligamentnm nnohsa & Bpinona processes of the last oerrioal ft of al^ 
ibe dorsal vertebrsB ; snpraspinoTiB ligament. 

Posterior border of outer third of olavlole, inner border of aoromion f 
whole length of npper lip of posterior border of spine of soapnla, and 
tnberole at enter part of smooth snrface at its inner extremity. - 8. by spinal 
accessory nerre ft deep branches of cerrical plexus. 

Latissimns Dorsi - Spinous processes of the 6 or 7 lower dorsal TertebrsB; by ihi 
posterior layer of Inmbar aponeurosis, from the lumbar ft sacral spines and 
the back part of outer lip of crest of ilium ; from outer lip of orest of ilium fiaf 
an inch or more in front of lumbar aponeurosis ; from the last three or four ribf 
interdigitating with external oblique ; sometimes by a few fibres from inferioi 
angle of scapula. 

Bottom of bicipital groove of humerus a little higher up than teres major 
by a broad flat tendon twisted upon itself. - S. by long subscapular nerve. 

SECOND LAYER. 

Levator Angtlli ScapnlSB - Posterior tubercles of transverse processes of the 8; 4^ or 6 
upper cerrical vertebrsd between splonius ft scalenus medius. 

Posterior border of scapula between spine ft superior angle. - 8. by one of 
the deep branches of the cervical plexus and by one of the supra-oIaTionlftr 
branches of the brachial plexus. 

RhoniboideTlS Minor- I'ig'^mentum nuchas and spinous processes of 7th cervical ft lot 
dorsal vertebrss. 

Posterior border of scapula opposite triangular smooth surface at root of 
Spine. - S. by one of the deep branches of cervical plexus and by one of Uie supra- 
clavicular branches of the brachial plexus. 

BbxnoboideilS Major- Spinous processes of the 4 or 5 upper dorsal vertebne and supra- 
spinous ligament. 

Base of 8cat>ula between spine and inferior angle (Quain, Bllis), or rather 
into a tendinous arch attached to the triang^ular smooth surface at root of 
spine ft to the inferior angle and connected to posterior border of scapula by 
a thin membrane (Gray). - S. by one of the deep branches of the oervioal 
plexus and by one of the supra-clavicular branches of the brachial plexus. 

THIRD LAYER. 

SpleniuS - Lower half of ligamentum nuchas and spinous prooesses of 7th oervioal ft riz 
upper dorsal vertebraa. 

Splenius Capitis - Mastoid process and outer part of rough surface between mp* 
erior ft inferior curved lines of occipital bone. 

Sblenius Colli - Posterior tubercles of transverse processes of the 2, 3, or 4 upper cer- 
vical vertebrsB. - S. by external branches of posterior divisions of cerviosl nerves. 

Serratas Posticus Superior - Ligamentum nuchas and spinous processes of 7th cer- 
vical ft two or three upper dorsal vertebrse, and interspinous ligament. 

Upper border of 2Dd, Srd, 4th ft 5th ribs a little beyond their angle. -> 8. 
by external branches of posterior divisions of lower cervical nerves. 

Serratus Posticus Inferior - spinous processes of the two last dorsal ft S or 8 npper 
lumbar vertebras. 

Lower border of 4 lower ribs a little beyond their angle. • B. by ezfconuJ 
branches of posterior divisions of lower dorsal nerves. 
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DEEP MUSCLES of the BACK— Classifloation. 



Ub7 be diyidpd Intoi 

LONG EXTENSOR MUSCLES of the BAGS - 

Lie boncatb the trapeziiiB, tlio latiesimna ilovsi i the superficial lujer of the lumbar TiuoiB, 
and beoeath the spleaina & a special layer of fascia in tbe noak, & the sorrali mmolei 
4 the veftobral apoiienrocia in the back. 
Tbej form a, large Elonj^ted mnncnlnr and tcndinons mass, narroir ft principsillf tendinmu 
and comprised in the sacra) groora, boloif ; enlarged & Beshy in the Inmbar region, 
wbare it is onlj' partly containad in the Tertebrat groove, and is tightly ahoathed be- 
tween the apines, lamins, A transrorae processes of the TerlflbriD and tbe posterior A 
middle tayert of the Inmhar faHoiaj eipnniiad and oompleily anbdividod into nlrao«t in- 
nnmerabte muscular and tendinous faicicnti in the back ; and, in the oervioal region, 
partly eihansted, bat continued npwcrds towards the bead by nnnioroas saporadded 
GbreB, & aUo strengthened by an additional mntclo, the Complexns. 
The mascnlar & tendinona stips of which this mass ia composed may bo correctly and ocn- 
Teniontly arranged into throe main groDpt forming respcctiTsIy tbo ilw^oslalh or 
iacrB-Iiimbalii, the lan^aimiis dorsi. Si the mHllifidm t/inai tbe two former of whioh, 
joined together below, and increased by a few additional fibres, the spinalis dorsi, 
form the eralor spina of the Bocral &, Inmbar regions. (The term "crator tpitm" 
woald be mnch bettor applied to the whole of the long extensor mnsolea of tbe back than 
to any one part thDreoO. 
Each of these three granps has additional fascicoli superadded to it, by which rasciooli it is 
oontinned to tbe bead or to near the head, and by which it is increased in bnlk i strength. 

Thns to the 
ILIO-COSTALTS OK SACBCLUM BALIS are snperadded the 

MhscuIus acitssorw! ad Uin-ajstalerii (or ad socro-lumbalem) A the ctrvicaiit axmdaut 

-totlia 
LONGISSIMnS D0B8I are laperadded the 

Tratisvcrsalis colli Sf the Irachfto-inastind ; ~ to the 
UDLTIFIDHS SPIN.a: are superadded tbo 

Semitpinahi dorsi Si' colli 4 the rolalera sfins. 
To tbeie gronps ars also added a faw accessory fascionli, the sfnnalii dorsi, the ifinalii nlli, 

& the »it'c?U^ c-irvidl. 

SMALL MUSCLES of the SPINOUS & TRANSVERSE PROCESSES 

SupraipinaJes, itHtrsfisala, intirtranr.crsales. It cilmser coicy^is. 



SHORT POSTERIOR CRANIO-VERTEBRAL MUSCLES - 

Ricti capilis poUici major St' minor, 4 the Oiliiui siipnior &' infti 



- Are the 
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LONG EXTENSOR MUSCLES of the BAOK-lst Tablet. 



The ilio-costalis or sacro-Iambalis A the longisBimni dorsi ariBe by a oommon origin, 

the erector spinn. 

ERECTOR SPINiE ^ Posterior fifth of crest' of ilium ; and, by a broad thick tendon 

which covers and conceals the mnsoular fibres, from spines of sacmm, the 
spinous processes of the lumbar & three lower dorsal vertebrsB, the posterior 
superior & posterior inferior iliac spines, and the series of eminences on back 
of sacrum, which eminences represent the transverse processes of the vertebrse. 
Divides opposite last nb into ilio-costalis or sacro-lumbalis A longfissi* 
mus dorsi. 

ZLIO-COSTALIS, or SACRO-LUMBALIS — I" ^^^ outer and smaller diTision 
of the foregoing, and is inserted into the 

Angles of the six or seven lower ribi. 

Muscnlns Accessorins ad Ilio-oostalem, or ad Saoro-lumbalem -Angles 

of the six lower ribs internally to tendons of ilio-costalis. 
Angles of the six upppr ribs. 

CerviCfiklis Ascendens - Angles of the four or five upper ribs. 

Posterior tubercles of transverse processes of 4th, 6th, & 6th cervical 
vertebras. 

LONOIB8IMUS DORSI — ^b ^® inner & largest division of the erector spinas. 
Has two series of insertions both in the lumbar & the dorsal regions : 
Inner Series of Insertions -Tubercles (mammillary) on back of superior artion- 
lar processes of the lumbar TertebrsB, & tips of the transverse processes of all 
the dorsal vertebras. 

Outer Series or Insertions - Posterior surfaces of transverse processes of the 
lumbar vertebrae, A nine or ten lower ribs internally to their angles. 

Traxxsversalis Colli - ^>ps of transverse processes of the four or five highest dorsal 
vertebras. 

Posterior tubercles of transverse processes of the five lower oervioal 
vertebrae. 

Traolielo-Mastoid - Transverse process of the five upper dorsal vertebras, and 
articular processes of the three or four lower cervical. 

Posterior border of mastoid process beneath splenius & stemo«mastoid. 

SPINALIS DORSI — Spinous processes of the first two lumbar and last two 
dorsal vertebris. 

Spinous process of from four to eight of the middle & upper dorsal 
vertebrae. - Is intimately connected with the longissimus dorsi, of whioh it 
may be considered as the innermost part (Oruveilhier) ; the longissimua 
dorsi then having three series of insertions, middle, outer, A inner. 

All the foregoing muscles are supplied by the external branches 
of the posterior divisions of the cerWoali dorsal ft lumbar nervsa. 

MULTIPIDUS SFINiEa — (Vide next Tablet.) 
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■ONG EXTENSOB MUSCLES of the BACE-2nd Tablet. 



MTTLTIFIDIJS SPINiB — Is tbe innermost and deepest portion of the masonic- 
tendinons mass of the lonpr extensor mnsoles of the back. 

It lies in the rertebral frroore beneath the erector apinte and the longissimna 
dorsi, and extends along the whole length of the spine connecting the lateral to 
the postero-median proceises of the rertebrsB from the sacmm to the axis. 

It is reinforced in the npper dorsal A cerrical regions by the semispinales 
dorsi A colli, which may fairly be considered as its accessory nbree. 

Its origins are homologona in the several regions of spine ; they are as follows t 

Sacra/ /Region ^&tMT9\ groove and deep surface of tendon of erector spince; 

posterior superior spine of ilium A posterior sacro-iliac ligament. 

Lumliar Region - Tnbercles (mammillary) on back of superior artiou* 

lar processes. 
Dorsal Region - Tips of transrerse processes. 

Cervical Region - Articular processes of the four lower cervical vertebrss. 
Its insertions are into the whole series of the spinous processes and the adjoin- 
ing portion of the laminse ; the length of the individual fasciculi varying, some 
joining contiguous vertebra, others passing up to the 2nd, 8rd, or 4th vertebra above. 

Soxnispiliales Muscles - Are additional muioles superadded to the preceding, 
on the surface of which they lie. 

81MISPINALI8 DoRSi - Transverse processes of the middle dorsal vertebras from 
the 10th to the 6th. 

Spinous processes of the four upper dorsal k two last cervical vertebrss. 

Semispinalis Colli - Transverse procesees of the four upper dorsal vertebrse. 
Spinous processes of the cervical vortebrss from the axis to the 6th. 

Rotatores SpinSB ~ Eleven pain ; lie in the dorsal region beneath the multifidua 
■pinsB, of which they form the deepest fibres. - Upper A back part of trans- 
verse processes. 

Lower margin & posterior surface of laminas, and roots of spinous processes. 

OOMFLZXTJS — Transverse processes of the four or five upper dorsal and last cer- 
vical vertebrsB ; articular processes of the three or four cervical vertebrse 
above. 

Innermott rough depression between the two curved lines of the occipi* 
tal bone. - Uas a tendinous intersection a little above its middle. 

Biventer Cenriois * is but the inner part of preceding muscle. - Transverse 
processes of the two, three or four upper dorsal vertebm. 
Occipital bone on inner side of preceding. 

SPINALIS COLLI — Similar to spinalis dorsi, and as intimately connected with 
the complexus as is the latter with the longissimus dorsi - Spinous processes 
of the one or two last cervical A the one or two upper doreal vertebm. 

Spinonf processes of the axis and of one or two vertebm below. - Is 
often wanting. 

All the foregoing muscles are supplied by the internal branches 
of the posterior divisions of the cervicsi, dorsal, A lumbar nerves 1 the 
oomplexua is also supplied by the suboccipital ft great occipital 
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SHORT POSTEBIOB CKANIO-VEKTEBBAL MUSCLES. 

Bectns Capitis Postions Major - Spinotu process of axis. 

Into and beneath onter part of inferior curved line of ocdpital bone. 

Rectus Capitis Posticus Minor - Tubercle on posterior arcn of atlas. 

Into and beneath inner part of inferior curred line of occipital bono. 

Obliquus Capitis Inferior - Spinous process of axis. 

Extremity of transrerse process of atlas. 

OblquUS Capitis Superior - Extremity of transverse process of atlaa. 

Occipital bone between the two curyed lines externally to the oompleziu ft 
rectus capitis posticus major. 

These muscles are supplied by the posterior branch of the suboooipital 
nerve; the inferior oblique is also supplied by the great occipital 
nerve. 



SMALL MUSCLES of the SPINOUS & TitANSVEBSE 

PROCESSES. 

Bupraspinales - Small fleshy fSsisciculi which lie on the cervical spinous prooesees. 

Interspinales * Short fleshy fasciculi placed in pairs between tho spinous prooesses of 
the adjoinng vertebrae. - There are six pretty distinct pairs corresponding to the 
six lower cervical vertebrsB ; four pairs corresponding to the lumbar vertebrB | 
sometimes two or three rather indistinct pairs corresponding to the upper and 
lower dorsal vertebrae. 

Intransversales - Short fleshy fasciculi which lie between the transverse prooesses 
of the adjoining vertebras. - Are most developed in the cervical region, where 
they form seven pairs ; they are tendinous in the upper part of the dorsal rog^oni 
muscular, but single in lumbar region & in lower part of dorsaL 

These muscles are supplied, the two former by the internal, the latter 
by the external branches of the posterior divisioni of the cerrioal 
dorsal ft lumbar nerves. 
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linSOLES of LOWER LIMB-lst Tablet. 



ILIAO REGION. 

FlOftS Ma^ns - Baaes of transTerae prooesses of Inmbar Tortebno, and bj five tHipt 

from fidea of bodiei of lumbar & laat donal Tertebno & from oorre g « 

pondingf intenrertebral labstances; the slips being connected by tendinoos 

arobes which extend across the constricted part of the bodies of the Tertebm. 

Lesser trochanter of femnr. - S. by anterior branches of Inmbar nerres. 

FlOas Parvus - Sides of bodies of last dorsal & first Inmbar yertebm & oorrasponding 
httarrertebral sobstanoe. 

Ilio-pectineal eminence. - S. by anterior branches of Inmbar nerrat. • 
Is fireqnently absent. 

niaOtlS - lUiM fossa & Inner lip of crest of ilinm; ilio-lnmbar ligament; base of 
facmm ; anterior superior & anterior inferior spines of ilinm A notch between 
them ; capsnle of hip-joint. 

Onter side of tendon of psoas, and npper part of line firom lesser tro« 
chanter to linea aspera in front of peotinens. - 8. by anterior omral nerre. 

ANTERIOR FEMORAL REGION. 

TdXUOr Yaginse Femoris - Anterior superior spinous process and anterior pari of 
onter lip of crest of ilium. 

Fascia lata about J down outer side of tbigh. - S. by superior gluteal nerro. 

SartorilUI * Anterior superior spinous process of ilium & upper half of notch below it. 

Upper part of inner surface of shaft of tibia covering tendons of gracilis 
dt semitendinosus. - 8. by middle or internal cutaneous branch of anterior omral 
nerre. 

Bcotns Femoris - Anterior inferior spinous process of ilium (straight tendon) ; groofe 
above brim of acetabulum (reflected tendon). 

Upper border of patella in common with rasti A crureus. - 8. by anterior 
omral nerve. 

Vastus Sztemns - Anterior border of great trochanter & horisontal ridge on its outer 
surface! rough line from great trochanter to linea aspera ; whole length of onter 
lip of linea aspera & line from linea aspera to outer condyle { external inter* 
mnscnlar septum. 

Outer border of patella A slightly into head of tibia. - 8. by anterior 
omral nerve. 

Vastus Zntemus - Line tram inner side of neck of femur to linea aspera; whole length 
of inner lip of linea aspera ft line ftt>m linea aspera to inner condyle; inner snr* 
face of femur ; internal intermuscular septum. 

Inner border of patella A slightly into head of tibia. - 8. by anterior 
omral nerve. 

Orurous - Anterior A outer surfaces of femur reaching firom anterior intertroohanterio 
line to within a few inches of condyles. 

Upper border of patella in common with rectus ft vastL - 8. by anterior 
omral nerve. 

Taking the vastus intemus ft the crureus as forming but one muscle, and 
describing the Quadriceps exUmor femoris as a Triceps^ we may say that the 
« VASTUS INTEBNUS" arises from: -line from inner side of neck of femnr 
to linea aspera; whole length of inner lip of linea aspera ft line from linea aspera 
to inner condyle ; nearly whole of inner^ anterior and outer surfaces of shm of 
femur; internal intermuscular septum ; - and that it is inserted into tendon of 
rectus ft borders of patella, and slightly into head of tibia. 

Suborureus- Lower part of anterior surface of femnr. 

Upper part of synovial membrane of knee*joint. - 8. I7 saierior omrtl 
nerve. 
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MUSCLES of LOWER LIMB— 2nd Tablet. 



INTERNAL FEMORAL REGION. 



Feotineus - nio-peotiueal line & snrface in front of it. 

Upper part of line from trochanter minor to line* aapera, ft into femn 
behind trochanter minor. - S. by obturator or anterior omral nerre ; - bj aooei 
Borj obturator nerve when the latter exiflts. 

Oraoilis - inner margin of rami of pnbes & isohiom & lower half of inner margin of bod 
of pnbes. 

Upper part of inner aorface of shaft of tibia above semitendinoans, an 
beneath sartorins. - S. by obturator nerve. 

Adductor Longns " Front of pabes immediately below the orest A oloie to angle. 

Middle third of inner lip of Unea aspera between vastuB intemiu ft ad 
dnotor magnna. - 8. by obtorator nerve. 

Adductor Brevis - Front of pabes for abont two inohei below addactor longui i 
between gracilia ft obturator eztemua. 

Upper part of linea aapera ft lower part of line from it to leaser troohan 
ter below ft behind peotineua. - 8. by obturator nerve or anterior orural nerve. 

Adductor Magnus - Lower part of descending ramus of pubes; ascending ramus I 
outer side of tuberosity of ischium. 

Lower part of line from great trochanter to linea aspera, whol« length o 
inner lip of linea aspera ft line from it to inner condyle ; by a strong tendoi 
into tubercle at upper ft back part of inner condyle. - 8. by obturator ft grea 
■oiatic nerves. 
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ffUSCLES of LOWER LIMB— 3rd Tablet. 



GLITTEAL REGION. 



Oltltons mf ft ^ T ttTlB - Snperior onrred line on dorram ilii ft rough Bnrfaoe between it ft 
poiterior fifth of orest of ilinm ; ddee of lower part of tacmm and ooooyz ft ten- 
dinooi ezpaneion orer back of aaomm ; poeterior surface of great aaoro-soiatio 
ligament. 

Fascia lata covering outer side o^ thigh, ft rough line fh>m great trochan- 
ter to linea aspera. - 8. by inferior gluteal nerre. 

OlntetUI Medial - Dorsum ilii between superior ft middle curred lines ft outer lip of 
crest between them ; fascia corering anterior part of the muscle. 

Oblique line on outer surface of great trochanter. - 8. by superior gluteal 
nerve. 

Glnteoi MinixnnS * Dorsum ilii between middle ft inferior curved lines. 

Anterior border of great trochanter. - 8. by superior gluteal nerve. 

Fyrlfonnis - By three fleshy digitations from front of sacrum between first, second, third, 
ft fourth anterior sacrui foramina ft from grooves leading from them ; margin of 
great sacro-sciatic foramen ft anterior surface of great sacro-sciatic ligament. 

Posterior part of upper border of great trochanter. - 8. by one of the mus- 
onlar branches of sacral plexus. 

Obturator ZntemtlS - Whole of inner surface of true pelvis in front of and behind ob- 
turator foramen ; inner surface of obturator membrane ft fibrous arch which 
completes canal for obturator vessels ft nerve. 

Upper border of great trochanter in firont of pyriformii. - 8. by one of the 
BmacuUr branches of sacral plexus. 

(}enX6llll8 Superior - Outer surface of spine of ischium. 

Upper part of tendon of obturator internus. - 8. by one of the muscular 
branches of sacral plexus. 

GemellUB Inferior - Upper part of outer lip of tuberosity of ischium. 

liower border of tendon of obturator internus. - 8. by one of the muscular 
branches of sacral plexus. 

QuadratUl Fexnoris - Outer border of tuberosity of ischium. 

Upper part of linea quadrati on back of great trochanter. - 8. by one of 
the muscular branches of sacral plexus. 

Obturator Zxtemus - inner two«thirds of outer surface of obturator membrane; cir- 
cumference of obturator foramen, and fibrous arch which completes canal for 
obturator vessels ft nerve. 

Digital foMa of femur. - 8. by obturator nerve. 
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MUSCLES of LOWEB LIMB-4th Tablet. 



EOSTERIOR FEMORAL REGION (Hamstring Muscles). 



icepe. 

Long Head - In common with semitendinosuci from lower & inner of the two sor 

faces on back part of tuberosity of isohium. 
Short Head - Whole length of outer lip of linea aspera between addnctor magpin 

& vastus externns and from inferior external division of linea aspera to withi 

two inches of outer condyle. 

Outer side of head of fibula by a strong tendon, which divides into tw 

parts to embrace long external lateral ligament of knee-joint, sends a fibroi] 

prolongation to outer tuberosity of tibia, and gives off an expansion to fascia ( 

leg. - S. by great sciatic usrve. 

SOXXlitdlldillOSns - in common with long head of biceps from lower & inner of the tw 
surfaces on back part of tuberosity of ischium. 

Upper part of inner surface of shaft of tibia below gracilis & beneath sai 
torius - S. by great sciatic nerve. 

S6X&inienibrailOSUS - Upper and outer of the two surfaces on back part of tnberodi; 
of ischium above & on outer side of origin of biceps & semitendinosns. 
By a tendon which divides into three portions, into: 

Posterior part of inner tuberosity of tibia^ sending an expansion ove 

popliteal 
Groove on inner side of inner tuberosity of tibia beneath intemi 

lateral ligament of knee-joint 

Posterior & upper part of outer condyle of femur^ forming chief pai 

of posterior ligament of knee-joint. - S. l^ great sciatio nem 
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TTSCLES of LOWER LIMB-5th Tablet. 



ANTERIOR TIBiaFIBULAR REGION. 

Tibialis AntioiUI - Oater tuberonty & upper two«thirdf of outer rarfltoe of shaft of tlUa i 
a4Joixiiiig part of the interoMoous membrane ; intermnicular septum between it 
it extensor longus digitorum ; deep fascia. 

Inner A under surfaces of internal cuneiform bone & base of first meta- 
tarsaL - 8. by anterior tibial nerTO. 

KxteHSOr Longus Digitonixn - Outer tuberosity of tibia ; upper three-fourths of an- 
terior surface of shaft of fibula ; interosseous membrane; septa between it and 
tibialis anticus & peronei muscles ; deep fascia. 

Bases of 2nJ & 3rd phalanges of four outer toes. - 8. by anterior tibial nerve. 

EsteilBOr Proprius Follicis - Middle two-fourths of anterior surface of shaft of fibula 
internally to extensor longus digitorum ; interosseous membrane. 

Base of last phalanx of great toe. - 8. by anterior tibial nenre. 

PoronOUB Tortias - Lower fourth of anterior surfaoe of shaft of fibula ; lower part of 
interosseous membrane; intermuscular septum between it & peroneus breris. 
Base of 5th metatarsal bone. - S. by anterior tibial nerre. 



FIBULAR REGION. 

Poroneas Longus - Head & upper two-thirds of outer surfkoe & of anterior & posterior 
borders of fibula j intermuscular septa between it & muscles of front & back of leg i 
deep ilssoia. 

Outer side of base of first metatarsal bone. - 8. by musoulo-outaneous 
branch of external popliteal nerTe. 

Peronaus Brevis - Lower two-thirds of outer surface of shaft of fibula, passing upwards 
in a pointed process beneath peroneus longus i intermnsoular septa between 
it & muscles of front & back of leg. 

Base of fifth metatarsal bone. - 8. by moioalo-oataneoai branch of ester- 
nal popliteal nerre. 
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MUSCLES of LOWER LIMB-6th Tablet. 



POSTERIOR TIBIO-FIBULAR REGION. 



SXTPERFICIAL LAYER. 
Oastrocnexnius. 

Inner Head - DepreBsion at npper and back part of inner condyle. 

Outer Head - Depression at npper A back part of outer condyle abore grooTe for 

poplitens. - Both beads also arise from lower part of the two inferior diTisionB of 

linea aspera. 

By a strong aponeurosis whioh covers front of the mnsole, and contracts 

into a tendon whioh joins with that of solens, into lower part of posterior surface 

of 08 calois. - S. by internal popliteal nerve. 

SoleUB ~ Back of head & upper third of posterior surface of shaft of fibula ; middle third 
of inner border and oblique line on posterior surface of shaft of tibia; tendinona 
arch between tibial & fibular origins of the muscle beneath which arch pass 
posterior tibial vessels A nerve. 

By a strong aponeurosis whioh covers posterior surface of the muscle and 
contracts into a tendon whioh Joins with that of gastrocnemius (Tendo Achillia), 
into lower part of posterior surface of os calois. - 8. by internal popliteal nerve. 

Flantaris - Lower part of outer division of Hnea aspera & post, ligament of knee-joint. 
Joins inner border of tendo Aohillis. - 8. by internal popliteal nerve. 

DEEP LAYER. 

Fopliteas - Anterior A deepest part of groove on outer side of outer condyle of femor 
below tubercle for external lateral ligament of knee-joint. 

luner two-thirds of triangular surface on back of upper part of tibia above 
oblique line. - 8. by internal popliteal nerve. 

Flozor Lon^B Follicis - Lower two-thirds of posterior surface of shaft of fibula ; 
lower part of intorosseous membrane; intermuscular septum between it & 
peronei; faffcia over tibialis posticus. 

Base of the last phalanx of g^at toe. - 8. by posterior tibial nerve. 

Flexor LongUS Digitoraxn - Posterior surface of shaft of tibia below oblique line A 
internally to attachment of tibialis posticus; fascia over tibialis posticus. 

Bases of last phalanges of four outer toes. - 8. by posterior tibial nerve. 

Tibialis Fosticas - Posterior surface of shaft of tibia below oblique line A externally 
to attachment of flexor longus digitorum ; nearly whole of posterior aurfkoe of 
interosseous membrane ; upper three-fourths of inner surface of shaft of fibnla; 
fascia between it & foregoing muscles. 

Tuberosity of scaphoid and internal & external cuneiform bones. - Supplied 
by posterior tibial nerve. 
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dXTSCLES of the FOOT. 

DOBSAL REGION. 

Sxtenior Brevls Digitoram - Onter A npper •vHImm of greater prooeu of oi 
oaldf ^ oaloaneo-astragaloid ligament, anterior annular ligament of tarene. 
First phalanx of great toe A outer ddei of long eztenior tendoni 
of 8nd| 8rd, a 4th toei. - 8. bj external branoh of antenor tibial nerra 

PLANTAR REGION. 

FIBBT LATER. 

Flexor Brevis Digitomm - Greater tnberodtj of oe oaloif ; central part of 
plantar fascia} intermuscnlar septa on either side. 

Sides of seoond phalanges of four outer toes. - 8. bj int. plantar a. 

Abduotor Pollicifl - Greater tuberosity of oe oaloisi internal aunular liga« 
menti intermuscular septum between it and flexor breris digitomm. 

Inner side of base of first phalanx of great toe. - 8. by int. plantar b. 

Abduotor Minimi Digiti - Lesser tuberosity of oe oalcis, greater tuberosity 
in firont of flexor breyis, and slightly from under surface of os calois in 
firont of tuberosities J plantar fascia; intermuscular septum between it 
dt flexor brevis. 

Outer side of base of flrst phalanx of little toe. - 8. by trunk of ex* 
temal plantar nerTe before its bifurcation. 

SECOND LATER. 

Flexor Longns Digitomm. 

Flexor Aocessorias - inner & under Burfkoei of oe oalds by two beads 
which embrace the long plantar ligament. 

Outer border and upper ^ under surfaces of tendon of flexor longus 
digitomm. - 8. by trunk of external plantar nenre before its bifurcation. 

Lumbrioales - Tendons of flexor longus digitomm, the innermost from one, 
the others from two tendons. 

Inner side of extensor tendons & inner side of bases of flrst phalan- 
ges of four outer toes. - 8., the two inner ones by internal plantar nerre^ 
the two outer ones by deep branoh of external plantar. 

Flexor Longus FoUicis. 
THIRD LAYER. 

Flexor Brevis PoUicis - By a tendinous process from adjoining borders of 

cuboid i external cuneiform, & from expansion of tendon of tibialis posticus. 

Inner & outer sides of base of first phalanx of great toe, a sesamoid 

bone being developed in each tendon of insertion. - 8. by int. plantar n. 

Flexor Brevis Mi D^i ni Digiti - Base of 6th metatarsal bone ^ sheath of 

peroneus longus. 

Outer side of base of first phalanx of little toe. - 8. by superfloial 
branch of external plantar nenre. 

Adductor Pollicis - Bases of Snd, Srd, it 4th metatarsal bones & sheath of 
peroneus longus. 

Outer side of base of first phalanx of great toe. - 8. by deep branoh 
of external plantar nenre. 

Transversns Pedis - Head of 6th metatarsal bone & transrerse ligament of 
the metatarsus. 

Outer side of base of first phalanx of great toe. - 8. by deep branoh 
of external plantar nerve. 

FOURTH LAYER. 

Plantar Interossei - Three. Arise from lower or plantar half of inner side 
of shaft of 8rd, 4th, A 6th metatarsal bones, and are inserted into inner 
side of base of first phalanx of corresponding toes, it into the expaniiun of 
the corresponding long extensor tendon. - They addnct the toes towards 
the seoond toe. - 8. by external plantar nenre. 

Dorsal Interossei - Four. Arise from the adjacent sides of two metatarsal 
bones, as follows : - from the whole extent of the side of the metatarsal 
bone which corresponds to the toe into which the muscle is inserted in* 
feriorly, from the upper or dorsal half only of the side of the other. They 
are inserted into the corresponding side of the base of the first phalanx of 
the toe to which they belong. - They are found on both sides of the Sud 
toe and on the outer side of the Sra dt 4th toes. - They abduot therefore 
the three middle toea.fttmi an imaginary line drawn through the eeoond 
toe. > 8. by eartemal plantar iMrre. 



THE HEART AND ARTERIES. 
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THE PEBIOABDnXM. 



nbro*Mroiii mm ooBtaliifiifir tbe beftrt A th« oommenoemsnt of the large reweli. - 

The eeront layer forme e common sheath to the aorta A palmonarj artery aa tkr ae 
about two inohee from their origin. It ie then reflected upon the anterior aipect of the 
Tenao oavad ^ palmonary Teins, and upon the inner anrface of the fibrona layer. - 
Harahall'a " reatigial fold of the pericardium " containing the remains of the left tap- 
erior cardinal vein of the embryo, may be seen in fronc of the root of the lert Inng. 

The fibrona layer la prolonged npon the great Tesaela of the root of the neck, and 
becomes oontinons superiorly with the deep layer of the deep ceryical fkscia, that ia to 
say with the layer of flMcia which encloses the omo-hyoid muscles, the carotid Tessels, 

A the trachea* 
The pericardium is conical in shape, and presents t - % 

Anterior Aspect - Oorered by loose areolar tissue it remains of thymus gland, Inngi^ plenrsp, 
middle piece of sternum, and costal cartilages of the left side firom the 8rd to the 7th. 

Posterior Aspect - in contact with roots of the lungs, ossophagus & descending aorta. 
Lateral Aspects - Oorered by pleur», and crossed by phrenic nerre A superior phronio Toisala. 
Apex * Directed upwards upon great Tessels. 
Base - Attached to oenlral or cordiform tendon, A to left anterior oostal flbrci of diaphragin* 
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THE HEART 



LIm wftbin the perioardinm, between the two IUDgf, behind tbe lower two-tblrdf of tlie 
iternnm, and projeoti aboat three inches into the left side, & one into the right side 

of the thorax. - It presents t 

BftflO " Formed by the aarioles, attaohed to the great Tessels, directed apwards backwards 
it to the right I corresponds to the intenral between the 6th A 8th dorsal Tertebra. 

Ap6Z - Formed bj the point of the left yentricle, directed downwardi, forwards A to the lefti 
corresponds to the 5th intercostal space of the left side, two inches below and one 

to the inner side of the nipple. 

Anterior SurfaoO - Formed chiefly by right rentride, the anterior interventricnlar groore 
lying near the left border ; convex, looks upwards A forwards, and extends from 
level of upper borders of third costal cartilages to a line drawn from lower end of 

gladiolus to sitnatlon of apex. 

Postorior SnrfaOO - Formed chiefly by left ventricle, the posterior interventricular groove 

lying near the right border i flatienod; rests upon diaphragm* 

Right Border - I<ong, thin, reits upon diaphragm; formed by right ventricle. 

Loft Border - Short thick, maoh less inclined than the right one; formed by lefl 

ventriolob 
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INTEBIOB of the HEABT-lst Tablet. 

RIGHT SIDE. 

Ib larger in iti anrionlar portloo, and has thinner walls than the left. 
AUBICLE — Divided into : 

Appendix AuricnlSB - Narrow indented ponoh, whioh oyerlaps the ardh of the 

aorta, and presents on its inner suHfaoe the musculi pectmaH^ whioh 

extend somewhat into the ilniu* 
SiniUI ' The central oaritj; presents: - 

Opening of the Superiob Vena Cava - Somewhat smaller than that of Ihe 
inferior cava; situated at the npper & front part; looks down- 
wards k forwards, and has near it the 
TUbercU of Lower - Small eminence, scarcely visible in man, situated on 

riisrht wall of anriole between the two renss cavso. 

Opening op the Inpesior Vena Cava - Somewhat larger than that of the 

saperior cava; situated at the lower St back part near the septum ; 

looks upwards & inwards, and presents the 
Eustachian Vahe - Semilunar in form with concare free, and oonvez at- 
tached margins ; situated below the opening of the inferior Ten» 
cava between it k the aurioulo-ventricular opening, and passes up- 
wards & to the left to the anterior margin of the annulus ovallB. 
Small in the adult. Contains a few muscular fibree. 
OPENiNe OP THE OoEONAST SiNus - Situated below the opening of the inferior 

▼ena cava k the Eustachian valve. Presents the 
CcroMary Vaheor Valve ofThebesim, 
Foramina Thebbsii - Some of whioh are the openings of the ^-am cordis 

minimas, while others are but small blind depressioiiB. 
Auriouio-Yentricular Opening - With the tricuspid valve (Vide below). 
Foramen Ovale - In the foetus. Situated at the lower k back part of septum 

above opening of inferior vena cava; replaced in adult by the 
Fossa Ovalis - Oval depression surrounded by a prominent circular rim, the 
Antmlus OvaUs^ - and which often presents a small valvular opening at 

its upper part. 

VSNTBICLX — Trilkngular in shape, and has much thinner walls than the left one. 

Prolonged upwards h to the left into the Injundilmlum or Cotmt 

arteriosus. Presents t - 
AuRiouLO- Ventricular Opening - Oval, broadest from side to side. Situated 
behind the centre of the sternum on a level with the 3rd costal car- 
tilages, on the right side of the aortic h left auricula-ventricular 

openings. Guarded by the 
Tricuspid Valve - Presents three triangular segments, whioh are attached 
superiorly to the marg^ of the auriculo- ventricular ring & laterally 
to each other, and of which the left one is the largest. They are 
ibrmed by a central fibrous lamina attached superiorly to the fib- 
rous ring of the opening and covered by a duplicature of the endo- 
cardium. Their under surface & borders give attachment to the 

chorda teuduu»» 
Opening op the Pulmonary Artery - Situated at the apex of the conus arte- 
riosus opposite the upper border of the third costal cartilage of the 

left side close to the sternum. Guarded by the 
Semilunar Valves - Three; formed of fibrous tissue surrounded by a du- 
plicature of the endocardium, and present t 
Convex margin - Attached to the fibrous ring of the orifice ; 
Free margin - Slightly concave, strengthened by a bundle of tendinone 
fibres, presenting in the centre a fibro-cartilag^ous nodule, the 
corpus Araniii, and laterally two thin lunated portions, the 
lunula. Above the valves are three small pouches, the 
Sinuses of Vahalva, 

GoLUMNA Carney - Three sorts, which are attached respectively by one side^ 
by both extremities, by one extremity only, to the wail of the vea* 

triole. The latter are th* 
Musculi JPapillaru - Three or four i give origin to the Chorda Tmdmm* 
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INTEBIOR of the HE ART— 2nd Tablet. 



LEFT SIDE. 

Hm thloker walls than the right, and !■ imaller In ita aorionlar porfttcnu 

AUBZOLE — DiTided, as is th« right, into two parts, the 

Appendix AuricnlflB - Longer, narrower, more onrred & indented than on right side, 

Aodconstriotedat its orifice I its muscali peotinati are smaller & less 

nnmerons. Overlaps pulmonary arterj. 
BlniUI ~ Hore regularly onboid than on right side. - Presents : 

OneimieB of thi Pulmonakt tbins - Four, at upper part, two on the right olote 

to septum, two on the left, the latter sometimes uniting. 
Aubioulo-Ykhteiculae Opxnino - With the Mitral yalve (Vide below). 

VXNTBIOLS — Bounded & conical; its walls are thicker than those of the right. Presents t 

Auiiculo-Yeiitbicular OpKf ino - Situated opposite centre of sternum on a lerel 
with third costal cartilages, between it behind the aortio d( right 
aurioulo-ventricnlar openings, or rather directly behind the aortio open- 
ing (Sibson). Somewhat smaller than on right side. Presents the 
Mitral Vahfe - Larger, thicker ^ stronger than the tricuspid. OonsiBts of 
two principal segments, of which the largest is in firont. The chords 
tendinesD attached to its under surface are stronger k thicker, but are 

less numerous, than those on the right side. 

Aortic Opbnino - Situated behind centre of sternum on a level with lower border 

of 3rd costal cartilage, and directly in front of the left aurioulo-yentri- 

cular opening. Presents the 

Semilunar Valves - Larger, thicker d( stronger than those of pulmonary 

artery; lunuUs wider, corpora Arantii more prominent, and sinuses of 

Valsalva deeper. 
Column JB Carnejb - Those attached by one side and those attached by both extre- 
mities are smaller A more numerous. The muscnii papillares are but 
two in auffiber, but arc larger, and are attached, one to the anterior, 

the other to the posterior wall of the Tentrioloi 
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STRUCTURE of the HEART-lst Tablet. 



FrMonts for examination tho fibroni ringa of tho artorial A anrionlo-Tantrionlar openings^ 

and Uio muonlar ftbM. 

ITBBOnS RINQS — The aortio A the two aiirion1o*Tentrioa1ar ring^ lie oloaa together iMMnd 
the oeDtre of tbe aternnm on a level with the Srd costal oartilai^es, and are Inand 
together by a fibro-oartilaginous mass whioh becomes ossified in some of the larger 
animala. -The aortic ring lies ia front of the lelt anrioalo-Tentricnlar ; the right 
anrionlo-yentrioular ring lies between, & to the right of, the two others. - The ftbrooe 
ring of the pulmonary artery is situated at tbe apex of the infnndibalam opposite the 
upper border of the Srd costal cartilage of the left side close to the sternum. 

These rings give attachment to the mitral .tricuspid ^ semilunar raWes, to the 
muscular fibres of the auricles, and to some of the most superficial fibres of the Ten- 
trioles. The margin of the arterial rings whioh is turned towards the aurioleSy ii 
■oalloped into three semilunar notches filled up by corresponding projections of the 
middle ooat of the artery, the attachment of the arteries to the ring^ being strength- 
ened externally by the perioardium and internally by the endooardiam. 



MUSCULAR FIBRES *-* Are striated, but are about } smaller than thoae of striated mns* 
oles generally, and their striation is not so distinct. They diride and anastomose 
with each other, and they often contain fat cells. Their perimysinm is but soantj. 

Fibres of tlie Anrioles - Are mostly transrerse, superficial, A oommon to both 

auricles; some howcTer He deeper, and are proper to eaoh anriolA* 
SupixriciAL, Teansyebsb, oe Common Fibres - Surround mainly the base of the 

sinuses, and are most marked anteriorly. Some dip into the inter- 

anrionlar septunu 
Dup OE Peopxe Fibres - May be divided into: 

Looped Fibres - Arch over eaoh auricle from before backwards, and are at* 

, taohed to the auriculo-Tentrioular rings both in front ft behind. 

AwmUar Fibres - Encircle the appendices aurloulss, and the renss oavm^ pill* 

monary ft ooronary Teins, extending for some distance upon the Teins. 

Fibres of the Ventrioles - Vide next Tablet. 
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STBUCTXTBE of the HEART— 2nd Tablet. 



nSBlS OF THK VBNTBZOLKS 



Form seTen layeri differing from eaoh otber bj the direotfon of ihoir fibrM. 

Thofa layers are oontinaoae with eaoh other at the apex ft at the bate of the heart M 
folloin : - the let, or moit external layer, with the 7th, or moet internal layer* 
19 Sod, „ 6th, 

If 8rd, „ 6th, 

The flbree of the 4th or central layer retnrn npon thoee of the same set. 

Together, the let & 7ih layers form a kind of double ring inclosing all the other layers; 
the Snd and 6th layArs, a kind of double ring inolosing the 8rd, 4th, and 5th layers; 
the 8rd and 5th layers, a kind of double ring inolosing the 4th layer. As a oonse* 
qnenoe the double Hog formed by the 1st and 7th layers extends farther towards th« 
apex A the base of the heart than the double ring formed by the 2nd & 6th layers, 
whioh latter double ring extends fai ther than the double ring formed by the 8rd ft ^h 
layers ; and the 4th or central layer is the least extensile of all. This explains the 
greater thickness of the walls of the yentrioles towards the middle of their length then 
at either extremity. - The outer layers, it may be added, are thinner than the inner 
ones. 

The fibres of the three outer layers are inclined downwards ft to the left on the anterior 
aspect of the heart, downwards ft to the right on the posterior aspect; and they become 
less Tcrtical in each successive layer. The fibres of the 4^h layer are hortsontal or 
transrerse. The fibres of the three inner layers are inclined upwards ft to the left 
on the anterior aspect of the heart, upwards ft to the right on the posterior aspeoty 
crossing the fibres of the three enter layers, and becoming more ft more vertioal or 
longitudinal in the successive strata. 

Some of the superficial fibres, especially those of the posterior surface, pass round and en* 
close both Tentrioles; the mass of the fibres, however, enclose but one ventricle. 

In the three outer layers the anterior fibres proper to the left ventricle issue from the inner 
ft front part of the corresponding arterial ft aurioulo-ventricalar openings ft from the 
front of the interventricular septum ; these anterior fibres pass downwards ft to the 
left, with a few of the anterior common superficial fibres, and get to the back part of 
the apex. The posterior fibres proper to the left ventricle issue from the outer ft back 
part of the corresponding arterial ft aurioulo- ventricular openings ft from the back of 
the interventricular septum ; these posterior fibres pass downwards ft to the right, with 
a somewhat considerable number of the posterior common superficial fibres, and get to 
the front of the apex. Here all the fibres, both anterior ft posterior, curl inwarls in 
a whirUlike manner, the anterior fibres going to form the three inner strata on the 
posterior wall of the ventricle, and the posterior fibres going to form the three innei 
■trata on the anterior wall. 

In the right ventricle the fibres of the three outer layers issue partly from the correspond* 
ing arterial ft aurioulo«ventrioaIar openings, and are partly oontinuous with the 
posterior common superficial fibres. Descending spirally from left to right on the 
posterior aspect of the heart, and from right to left on the anterior aspect, they reaoh 
the anterior interventricular groove. Here a few fibres are continued on to the lefk 
ventricle, forming the anterior oommon superficial fibres ; the greater number pass 
backwards, however, in the interventricular septum, at the baok of whioh they deoni* 
sate with the fibres of the left Tentriole, and blend with the posterior oommon super* 
superficial fibres. 

It must be added that none of the fibres, except a few of the moet inperfioial ones, can noir 
be said to arut from the arterial ft aurioulo-ventrionlar rings. The strata are merelj 
ooatiaiMd opposite these ringsi the aoperfioi*! onei into tJit deep onesi and via vtntu 
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CORONABY or CABDIAC VESSELS. 



CORONARY OR CARDIAC ARTERIES — Two. From nppep part of the bnlglngs 

oorresponding to the two anterior sinoBea of ValsalTa just above free marfi^a of aemi- 

lanar Talres. 

Left or Anterior - The smaller. Forwards & to the left between pnlmonary artery 

& Inft aarioalar appendix, and divides into branohes: 
HoKizoNTAL - The smaller; nlons: left anrionlo-yentrioular groove, and joins 

with horiiontal branoh of right or posterior coronary. 

Descending - The larger; along anterior interventrionlar groove to apex of 

heart, where it joins with descending branoh of right or posterior coronary. 

Right or Posterior - The larger. Forwards & to the right between pulmonary 
artery A right anrioalar appendix, and then backwards along right amrionlo- 
ventrionlar groove, sending a large branoh down riorht border of heart, 

apd divides into branohes • 
HoBizONTAL - The smaller; along left anricnlo-ventricnlar groove, and joins with 

horizontal branch of left or anterior ooronarv. 
Descending - The larger : along posterior interventrionlar groove to apex of heart, 

where it joins with descending branoh of left or anterior coronary. 

CORONARY OR CARDIAC VEINS. 

Great Cardiac Vein - Ascends from apex of heart along anterior Interventrionlar 
groove, tnms backwards along left anricnlo- ventricular groove, receiving 
an ascending branch of some size from left border of heart, and opens into 
left extremity of the coronary sinus, its opening being guarded by two 

valves. 

Posterior Cardiac Vein -Ascends from apex of heart, where it communicates with 

preceding, along posterior interventricular groove, and opens into right 

extremity of coronary sinus, its opening being guarded by a valve. It 

receives the veins from the posterior surface of both ventricles. 

Coronary Sinus - Thick trunk about an inch long situated at back part of left 
auriculo-ventrirular groove, and partly covered & concealed by muscular 
fibres nf left auricle. It receives the great A posterior cardiac veins, and 
a small vein, the remnant of the left superior cardinal vein of'the embryo 
(Marshall), which passes downwards & to the right along back part of 
left auricle. It opens into the lower & back part of the risrht auricle dose 
to the septum, below the opening of the inferior vena cava ft Bustaohian 

valve. Its opening is guarded by the valve of Thebesina. 

Small or Anterior Cardiac Veins & Venee Cordis MinimsB - Several smaU 

branches, which collect the blood from the anterior surface of the right 
ventriole, and from the muscular substance of the heart, and whioh^open 
■epaiAtely into the lower part of the right auricle (foramina Thebesii) ; on9 
larger than the otheni 4iias along the right border of the htarli 
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QLMONABY VESSELS. 



FDLHONABT ABTBRT. 

Bhori thiek trimk about two inohoi long, wtiioh oonT»?i the Tea<mi blood tnm tho 

right tide of tho kMri to tho langt. 
Arises from apex of Inftiadibiiluii of right veiitriole oppodte nppAr border of Srd oonel 

OMiilege of left side olote to stem an. 

Upwards, backwards St to the left, winding spirallj in fVont d( then to the lefk« of 

ascending portion of arch of aorta, the two Tesselt being contained in one tabular 

sheath of the seroos layer of the perioardiam. - On either side of the artery are the 

aorioolar appendices ik the coronary arteries i behind it are the aorta it the left 

anrioloi 
heroes fibrous layer of pericardium, and diyides below St in flront of transrerse portion 

of areh of aorta intot - 

Hight Polxnonaiy Artery - The larger St longer. To the right behind ascending 

aorta ft superior veoa oaTa to root of right lung, in which it lies, both from 
before backwards and from above downwards, between the pulmonary reina 

& the bronchus. DiTides into t 
SuPBKiOB Bbanch - The smaller, to superior St middle lobes. 
iKrBBiom Branch - The larger, to inferior lobe. 

Left PulniOliary Artery - The smaller St shorter, connected at its root by remains of 

duotuB arterloBus to under surface of arch of aorta. To the left in fVont of 
descending aorta, lying, in root of left lung, abore the reins St the bronchus, 
bat behind the former St in front of the latter. Diridss intot 
SuPtsiOB Beaaoh - The smaller, to superior lobe. 
iNrBBioa Bbamoh - Tho larger, to inferior lobe. 

PULMONARY VEINS. 

Usually four. Oommenoe upon the interoellular passages St air-cells in the capillary 
network of the pulmonary artery, but are also continuous with some of the terminal 

ramiflcatious of the bronchial arteries. 

Their smaller dirisions are bat rery little larger than tho corresponding branches d 

the pulmonary artery, and thoy accompany those singly, and form a single trunk 

for each lobule. 

Their larger branches are destitute of ralres, and form a single trunk for each lobe, the 

trunk from the middle lobe of the right lung uniting with that from the upper. 

The two trunks from right lung pass behind supeiior vena cara, right auricle St ascend* 

ing aorta, and those from left luug crosa anteriorly tho descending aorta i all are 

invested anteriorly by serous layer of perioardiam. 
In the lung the pulmonary ressels are generally found to lie in front of the correspond* 
ing bronchial tubes, the artery being above the vein. In the roots of tho lungs 
the pulmonary veins lie in front of the arteries, and the arteries in front of the* 
bronchus; and the order from below upwards is vam, ariay, i^nfHckuj, on tlie right 
side, veins, ^onchus, artery ^ on the lefb. There Is sometimes a small distinct vein ibr 
middle lobe of right long. The two left polaooMyTtiasofUa unite into one Iraak* 
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THE ABGH of the AORTA. 



Vrom upper part of left ventriole to left side of lower border of body of 4th donal Tertebra 
(some authors say Srd, some say 6th), desoribing a onrvey the oonYexity of whioh is 

direoted upwards ft to the right. Is diTided into : - 

ASCXNDINQ PORTION — About two inches long. Upwards, forwards, A to the 

right from opposite centre of sternum on a leyel with lower border of 8rd 
costal cartilages to upper border of Snd costal cartilage of right side dose to 
sternum. Contained in pericardium together with trunk of pulmonary 

artery. -BELATIONSt 
In Fbont - Pulmonary artery, right auricular appendix, pericardium, loose areolar 

tissDO, remains of thymus gland, sternum* 
Behikd - Bight pulmonary Teasels, & root of right lung. 
To THE Bight - Superior vena cava, right auricle. 
To THE Left - Trunk of pulmonary artery. 

TBANSVEBSE PORTION — Backwards ft to the left from upper border of Snd 

costal cartilage of right side close to sternum to left side of body of Srd doi^ftl 
Tertebra (some authors say Snd, some say 4tb). - BELATIONS t 

In FsoNT - Left pneumogastrio ft phrenic nenres, oardiac branches of sympathetic, 

left lung ft pleura. 
Behind - Trachea, odaophagus, thoracic duct, left recurrent laryngeal nerre, 

great or deep cardiac plexus. 
Aboye - Left innominate vein, innominate, left common carotid, ft left sobclavian 

arteries. 
Below - Left bronchus, right pulmonary artery, left recurrent laryngeal nerre, 

remains of ductus arteriosus. 

DZSCBNDINQ PORTION — Along left side of Srd ft 4th to lower border of 4th 
^ dorsal veriebra (some authors say along left side of Snd ft Srd to lower bor- 

der of 3rd, some say along left side of 4th ft 6th to lower border of 6th), where 

it becomes thoracic aorta. - BELATIONS : 
In Front - Pleura, root of left lung. 

Behind - Body of 4th dorsal Tertebra (some authors say of Srd, some say of 6th). 
To THE Bight - CEsophagns, thoracic duct* 
To THE Lett - Left lung ft pleura. 

The aorta is somewhat dilated just aboTe its origin, where it pre* 
sents externally three small bulgings corresponding to the sinuses of 
YalsalTa ; two of these bulgings are anterior, and one is posteriori and 
from the two anterior ones the coronary arteries are seen to arise. The 
most prominent part of the arch lies about J of an inch behind the pos- 
terior surface of the sternum. The height to which the arch usnallj 
rises in the chest is about 1 inch below the upper border of the stamnnu 

BRANCHES — Left or Anterior, ft Right or Posterior Coronary, 

Innominate, Left Comxaon Carotidj Left Subclayiant 
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THE THOBAOIO AORTA. 



OomqmoM ft! l«ft M% of lowtr border of Mlh donal Toriolirft (lomo Attthoni mj trd. woia ftf 
ilh). Dtiooadi throofh posterior mediaitinam, oarrinsp iHsrhtlT forwardis and inoUnlasf 
■lifhtij to the righty end enda et eortio opsning of diaphregm in front of Ifth dorsal Terte- 

bra. - BBLATIONSi 

In FioNT - Root of left lang, perioardlnm, oeiophagae. 

Bbhind - Yertebrv, rena aif i^m minor. 

To THE Right - QBiopbagni (abore), rena asjgoi major, thoraoio dnotb 

To TUB Lift - Left Inng A plenre, oeiophagae (below). 



•i:i 



BBAN( 

Parloardiao - Small, irregular; forwards to perloardinm* 

Bronohial - The nutrient resseli of the Inngs. On left side, generally two arising 

from thoraoio aorta one abore the other; on right side, bat one nsnallj 
arising either from first aortio iateroostal, or from front of aorta in oommon 
with arterj of left side. Along baok of corresponding broachas, diriding A 
enbdiridiog npon bronohial tabes, and supplying bronohial glands ft oellalar 

tissue of lung; giro a few twigs to ossophagui. 

QSflOpliagdal - Usnally four or fire from front of aorta. Dot oend obliquely upon ossopha. 
gus anastomosing with each other, and with the cssophageal branches 

of the inferior thyroid, inferior phrenic ft gastric. 

Pofltarlor Mediastinal - Small irregular branches to glands and cellular tissue of 

mediastinum. 

Aortio Interqostals - From back of aorta. Usually ten in number, sometimes only 

nine, the second intercostal space being sometimes supplied, as well as the 
flrsty by the superior intercostal branch of the subclarian. To corres. 

ponding intercostal space, passing on 
Lift Side - Beneath smaller azygos ft left superior iateroostal yeins, 

and left cord of sympathetic ; 

Right Sidb - Round bodies of rertebra beneath oesophagus, thoracic 

duct, greater asygos, ft right oord of sympathetic, - and diride 

into anterior ft posterior branches. 

AxmmioB BmAKCR,om Intbioostal Piorai - Upon external intercostal muscle and 

beneath pleura ft a thin layer of fascia, to lower border of rib abore, and 

dirides between the two intercostal muscles into branches i 
Superior - The larger ; along groore on inner surface of rib abore ; 
Inferior -The smaller; along upper border of rib below, - which branches 
supply intercostal muscles, and anastomose with thoraoio branches of 
axillary ft anterior intercostal branches of internal mammary. 

The three last interoostals are prolonged between abdominal muscles, 
and anastomose with epigastric, inferior phrenic ft lumbar; the first one 
anastomoees with superior interooetal. - In the interooetal spaces the rein 
naually lies abore the trunk of the artery ft ita superior branoh, and the 

nerre below. 

PoemioE om Dorsal Bsahch - Backwards on inner side of superior or long ooeto- 

transverse ligament with posterior branoh of corresponding spinal nenrs^ 

and dirides into branches i 
Spinal - Through interrertebral foramen to oord ft its membranes and pos- 
terior aspect of bodies of rertebrsi. 
Muteular - Dirides into internal offset to multifidus spins ft integument near 
■pine^ and external offset^ which passes between saoro-lnmbalis ft 

dorsi to inperiloial muolef ft integmnenti 
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THE SUBCLAVIAN ABTEBY. 



From Innomiaate arter7 behind upper border of stemo-oIaTioTiIar ariionlation (rig^bt lide), 
from end of tranByerse portion of arch of Aorta (left Bide), to outer border of firit rib. 

Divided into three parts t - 

FIRST PART —^ From origin to inner border of soaTenuiantious. Differs on the two sides. 

BIGHT SIDE — A robes upwards & outwards across root of neok, and is shorter & more 

superficial than on left side. - Bblatioits : 
In Front - Stemo-clavioular articulation, sterno-mastoid, -hyoid, h -thyroid, deep 

layer of fascia ; - and the artery is crossed by t 
Internal & anterior jugular and Ycrtebral veins, pneumogastrio & 

phrenic nerves, and cardiac branches of sympathetic. 
Behind - Longus ooUij transverse process of 7th cervical vertebra, cord of sym- 
pathetic, recurrent laryngeal nerve. 
Bcltno - Pleura. 

Subclavian Vein lies below & in front of artery immediately behind clavicle. 

LEFT SIDE — Ascends nearly vertically, and is longer k more deeply situated. - Bblations : 
In Front - Same, plus left lung & pleura, lefb innominate v., left com. carotid; - and 
Poeumogastric & phrenic nerves ft cardiac branches of sympathe- 
tic are nearly parallel to the artery. 
Behind - Same, plus oBSophagus & thoracic duct. 

Oi«/i««^5'.-Trachea, sesophagus, thoracic duct, left common carotid artery. 
On Out^S^'VlenTA, 

BRANCHES — Vertebral| Internal Mammary^ Thyroid Axis - Arise 

close together near inner border of scalenus anticus, an 
interval measuring usually from ^ an inch to 1 inch being left 
between the origin of the artery ft its first branch. Oa the 
left side the Superior Intercostal <^l8o usually arises 

from this part of the artery. 

SBCONID PAR7 — Lies behind scalenus anticus at a somewhat variable level above olav 

' ide. Short ; forms higest part of arch described by the artery. - Bslations t 
In Front - Scalenus anticus, subclavian vein, phrenic nerve. 
Behind - Scalenus medins. 
A^e - Brachial plexus. 
Be/ow - Pleura. 

Subclavian Ybin lies below ft in front of artery, from which it is separated by 

scalenus anticus. 
BRANCHES — Superior Intercostal on right side; generally no branch on 

^ left side. 

THIRD PART "-^ From outer border of scalenus anticus to outer border of first rib. Grosses 

lower ft inner part of posterior triangle of neck, lying in the small spaoa 

bounded by omo-hyoid, clavicle ft scalenus ant. - Belations: 

In front - Sldn, superficial fascia, platysma, descending branches of superficial 

cervical plexus, deep fascia, transversalis colli vein. 

Glavicle, subclavius ft its nerve, transversalis humeri vessels, ester* 

nal jugular vein with the plexus firequently formed by the 

suprascapular ft transversalis oolli« 
Behind - Scalenus medius. 
Adove - Brachial plexus, omo-hyoid. 
Below - Outer sniface of first rib. 

Subclavian vbin lies below, in front, ft to inner side of artery* 

BRANCH — Frequently the Posterior Scapular, which is otherwise derived 

from the transversalis ooUi. 
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RANCHES of the SUBCLAVIAN ABTEBY-lst T. 



Vertebral - ^Ide "Artories of the hMd * Ntok.'* 

XntenuJ Manmary * From under snrfaoe of inbcIaTian, opposite thyroid azii. 

Downwards behind phronio nenre and internal joornlar A inibdavian veins to pos- 
terior a«peot of oostal oartilajares a short distance from stemam. 

I>escends between thoraoio wall A pleura, g^rinpr ofT branches : - 

Perforating^ Anterior Intercostal^ Anterior Mediastinal^ &» Comes Nervi Pkrenieit 
and divides between 6th & 7th costal cartilages A beneath triangrnlaris sterni 
^ into branches 

Afusculo'phrenie^ &• Superior Epigastric, 
Its two renss oomites nnite into one tmnk before they open into the innominate. 

PxBPoiATiNo - Five or six. Forwards thronprh intercostal spaces, and then ontwards 

to pectoralis major, integnment, A mamma. 

Aht. Imtbicostal - Fire or six. Outwards in five or six npper intercostal spaces between 
internal intercostal mnscles A plenra, and divide between internal A ex- 
ternal intercostal mnscles into soporior A inferior branches which inoscn- 
late with corresponding branches of corresponding aortic intercostalH, 

, and are similarly distributed. 

Anteiioe MKoiASTiif al - Small, irregular ; to pericardium, remains of thymus gland A 

cellular tissue of anterior mediantinum. 

COMXs Nnvi Phsen ici (Supkrioe Phskkic) - From upper part of artery. Long, slender; 
with phrenic nerve to diaphragm, and anastomose with muschlcphrenio, 

A inferior phrenic from abdominal aorta. 

Husculo-Prsenio - Downwards A outwards behind cartilages of false ribs, supplying 

diaphragm, which it porforntes opposite 8th or 9th rib, A abdominal 

muscles, and giving off a small anterior intercostal branch to each of the 

lower intercostal spaces. 

SrraBiOE EpTOASTEfO * Enters sheath of rectus posteriorly, and ansstomoses with epi- 

gastrio branch of external iliac, lower intercostals A lumbar; gives twigs 

to rectus A to integument of middle line of abdomen. 

Thyroid Axis - Vide next TaWetJ 

Superior Intercostal - From upper a back part of Ist portion of Bubol avian on left side, 

of and portion on right Bide. Passes backwards for a short distance, and 
gives off its deep cervioal branch ; it then descends in front of neck of 1st 
rib, or in front of necks of Ist & 2nd ribs on outer side of Ist dorsal gang- 
lion of sympathetic, gives off one or two branches similar to the aortic 

intercostals, and joins with the first of the latter arteries. 

DlSP Ceevical oe Profunda Ceeticis - Sometimes arises directly from subclavian. 

Backwards between neck of 1st rib A transverse process of 7th cervical 

vertebra, and ascends between complexos A semispinalis colli, anasto* 

mosing with vertebral artery A deep branch of arteria prinoepe oerviois. 
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EBANCHES of the SUBCLAVIAN ABTEBY-2nd T. 



THYROID AXIS — S'lort thick trnnk from front of int part of inbolaTian close to liiii«r 

border of soalenns aniioni. Diridea almoit immediately into t • 

Inferior Thyroid - Tortnona oonrse upwards A inwards behind common carotid arterj 
A sympathetic nerve, (the middle ''oryical ganglion, when present, resting npon 
it) to nuder anrfaoe of thyroid gland^ and anastomoses with the bther thyroid 

arteries. - Gires off branohea: 

Ascending Cervical - Ascends between soalenns anticns & reotas capitis antions 

major ; gives branches to deop mnsoies of neck, and, through the inter* 

vertebral Ibramioaj to spinal oord ft its membranes and bodies of the 

vertebras. 
Lartngbal - Upon trachea to back of larynx s sappUes mnsolas ft mnooos mem- 

.'brano. 
T ><"nEAL - Join below with bronchial. 

(Esophageal - Descend npon ossophagns. 

Suprascapular or Transyersalis Humeri 

Grosses lower part of soalenns anticas under cover of sterno-mastoid. 
Outwards behind clavicle, beneath omo-hyoid. 

Beneath trapezius, and over transverse ligament of scapula to snpraspinont fbna, 

where it ramifies between the muscle ft the bone. 

Grosses neck of scapula to infraspinous fossa. - Anastomoses with the other 

scapular arteries, supplies shoulder-joint ft subsoapniaris, and gives off a 

small supra«aoromial twig. 

Transversalis Colli 

Grosses upper part of subclavian triangle in front of soaleni % brAchial plexnSy 
passing sometimes between the trunks of the plexus, and divides bsneath 

traj ezins intos 

SuPERViciAL Cervical - Ascends beneath trapezius to muscles ft glands o b\ok of 

neck, and anastomoses with superficial branch of arteria prinoeps 

cervioia. 

PosTiETOB Scapular - Beneath levator anguli scapalm to superior angle of acapnia, 

and then along posterior border of the bone be leath rnomboidei as far 

as its inferior angle, anastomosing^ with the other scapular arteries ft 

the interoostais. Frequently arises from 8rd pftrt of snbolaTiMi. 
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[*HE MEDIASTINUM 



Ii tk% utiero-poftorior Mptnm oompriied between the two langt A pleune. It li divided 

into three parts bj the perioardiam, heart, A large Teueli. 



Anterior Mediastinam - is the part in front of the perioardiam, heart, d; large ressels. 
It is narrow abore, where it contains the remains of the thymos gland, the origins 
of the sterno-hjoid & -thyroid, the npper part of the left internal mammary ressels, 
a large quantity of loose areolar tissae, A a few lymphatio glands. It is narrower 
still behind the middle pieoe of the steronm, where the two plenra oome in direct 
oontaot as low down as the 4th costal cartilage. Qoite inferiorly, in coaseqoence 
of the notch in the lower part of the anterior border of the left lang, it expands to 
the left behind the 4th A 6th intercostal spaces of the left side; here it contains the 
lower part of the left internal mammary revsels, A that part of the triangnlaris 

stemi muscle, which orerlies the apex of the heart. 

Middle Mediastiliuni - is the part which contains the perioardlam, hearts large Tessels 
(ascending aorta, pulmonary vessels, superior rena cava; -the inferior vena cava 
enters pericardium through opening in cordiform tendon of diaphragm), and also 

the phrenic nerres* It is the widest part of the mediastinum. 

Posterior Mediastixmm - is the part behind the pericardium, heart, d; large ressels. 
It contains the descending aorta, trachea, oesophagus i the renae asygos mijor A 
minor St the left superior intercostal i the pneumogastrio A splanohnio nerresi the 

thoraoio dnotj fat A lymphatio gUodfl. 



A. 
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INN03VEINATB ARTEEY 



Arises from oommenoement of arch of Aorta in front of left common carotid. 
Upwards & to the right to apper border of right stemo-clayicnlar articnlation, where diyides 

into right common carotid A right snbclayian. 
Gives off ocoasionallY the thyroidea ima. Its leng^ is nsnally from an inch to an inch & a 

half.— RELATIONS t 
In Fbomt — Sternum, stemo-hjoid & -thyroid, remains of thymos gland j 
Left innominate <& right inferior thyroid yeins; 
Inf. cerrical cardiac br. of right pnenmogastrio. 
BsHnn) — Trachea. 

On Inner Side — Left common carotid, remains of thymus gland. 
On Outer Side — Bight pnenmogastrio n., right innominate vein, plenra. 

Thyroidea lyna. — is yery yariable in size, when present. Usually arises from In- 
nominate, sometimes from right common can/tid or from Aorta. Ascends in 

front of trachea to thyroid gland. 



147 



COMMON CAROTID ARTERY. 



Right oommon carotid arites from innominate artery behind iteno-olayicnlar articulation. 
Left oommon carotid ariBes from highest part of arch of Aorta, is longer, and has a thora« 

oio portion deeply situated within the thorax.' 

THORACIC PORTION OF THE LEFT COMMON CAROTID ART. 

Upwards A ontwards to root of neck. — RELATIONS : 

In Front — Stemnm, stemchyold & -thyroid, left innominate t., re- 
mains of thymus gland. 
Behind — Trachea, oesophagus, thoracic duct. 

On Inner Side — Innominate artery. 

On Outer Side — Left pneumogastric & phrenic ns. & left subclaYian art, 

left lung & pleunu 

CERVICAL PORTION OF THE COMMON CAROTID ARTERIES. 

Upwards A outwards fVom behind stemo-claYioular articulation to upper border of 

thyroid cartilage, where divides into external A internal carotid arts. 

Direction from sternal end of clavicle to midway between angle of jaw A mastoid pr. 

In same sheath of deep cervical fascia as int. jugular v. & pneumogastric n. Deeply 

situated at origin; superficial at termination. — RELATIONS: 

In Front, Lewer part — Skin, superf. f., platysma, ant. jugular v., deep f ; 

Sterno-mastoid, -hyoid, -thyroid, omo-hyoid, middle thyr. v. 

Upper part — Skin, superf. f. platysma, deep f , inner border of 

sterno-mastoid. 
Sterno-mastoid art., facial, lingual & sup. thyroid veins, 

doscendens noni n. 
fiERiND — Cervical vertebra, longps colli, rectus capitis anticus major, 

inf. thyroid artery, sympathetic h, recurrent laryngeal ns. 
On Inner Side — Trachea, thyroid gland, larynx, pharynx; inferior thy- 

roid art., recurrent laryngeal n. 

On Outer Side — Internal jugular vein, pneumogastric n. — At lower 

part of neck int. jugular v. diverges from artery on right side, 

approaches and crosses it on left aide. 



EXTERNAL CAROTID ARTERY 



From upper border of thyroid cartilage to interval between neck of condyle A external audi- 
tory meatus, where divides into temporal & internal maxillary. 
At its origin it is more superficial A nearer middle line than int. carotid. — RELA- 
TIONS i 
CovEKED BT — Skin, superficial f., platysma, deep f., ant. border of stemo-mastoidi 

Lingpial h lacial veins, hypoglossal n., digastric ft stylo-hyoid ms. 
Parotid gl., facial n., junction of temporal b» internal maxillary vs. 
On Inner Side — Wall of pharynx, portion of parotid gland, sup. laryngeal n. 
Behind —Sup. laryngeal n., stylo-glossus ft -pharyngeus, glosso-pharyngeal n., in. 

temal carotid art. 

BRANCHES : Superior Thyroid, Lingual, Facial ; 

Occipital, Post. Auricular; — Ascending Pharyngeal; 
Temporali Int. Maxillary. 
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ANTERIOR BRANCHES of the EXTERNAL CAROTID. 

SUP. THTBOID — Arisei from front of external carotid close to its origin beneath tida 

anterior margin of stemo-maetoid, and is qoito superficial when this mnicle 
is dissected from its sheath^ for the latter then retracts and exposes the 

carotid yessels A their branches. 

Tortnons conrse npwards & forwards, and then downwards & forwards beneath omo* & 

stemo-hjoid A -thyroid to anterior snrface of thyroid body. Gives off bra : 

Hyoid -Small; along lower border of hyoid bone beneath thyro-hyoid, and Joins 

with its fellow. 

Stemo-Mastoid or Superficial Descending - Descends to middle of 

stemo-mastoid, crossing carotid ressels. 
Sup. Laryngeal - With superior laryngeal nerve to interior of larynx throngh 

enter part of thyro-hyoid membrane. 
Orico-Thyrold - Small ; crosses crico-thyroid membrane and joins with its follow. 

IiUTQXJAL """ Arises a little below hyoid bone beneath thin anterior margin of stemo-masfcold. 
Upwards A forwards npon middle constrictor to gpreat oomn of hyoid bone. 
Horizontally forwards above great oomn beneath hyo-glossns, digastrio & stylo-hyoid. 
Upwards on genio-hyo-glossns. 

Forwards with gustatory nerve on under surface of lingfualis inferior, and then beneath 
mucous membrane to tip of tongue under name of ranine. -Gives off brat 

Hyoid - Small ; along upper border of hyoid bone and joins with its fellow. 

Dorsalis LingUSd - Ascends on genio.-hyo.glossus to dorsum of tongue, api- 

glottis, soil palate & tonsil. 
Sublingual - Forwards between mylo-hyoid & mucous membrane to subling^oal 

flaad. 

Banlne -The terminal branch; joins with its fellow at tip of tongue. 

FACIAL ~~~ Arises above preceding beneath thin anterior margin of stemo*mastoid. 

Forwards A npwards beneath posterior belly of digastrio A stylo-hyoid & snbmaxillarj gld. 
Crosses jaw bone in front of masseter. 

Forwards and upwards to angle of mouth upon buccinator & beneath platysma. 
Upwards beneath zygomatioi and npon levator anguli oris and the levators dT the Up & 
ala of the nose to inner canthus, where becomes angpilar artery and joins 

with ophthalmic. 
Is very tortuous in its course. Facial vein lies behind it, and is less tortuous. Gives off 

branohes: 
Inferior or Ascending Palatine - Dips beneath ramus of jaw. Asoends 
between stylo-glossus A -pharyngeus and then upon superior constric- 
tor in front of ascending pharyngeal, and supplies tonsil A soft palate. 

Tonsillar - Ascends upon and perforates sup. constrictor to tonsil A root of tongne. 

Submaxillary - Three or four, to submaxillary gland A surrounding muscles. 

Submental ^ Forwards on under surface of mylo-hyoid, and between it and 

digastric to symphysis, where ascends npon ohin. 
Inf. Labial - Forwards beneath depressor anguli oris, below following artery to 

tissues of lower lip. 

Inf. Coronary - Forwards beneath depressor anguli oris, and tortuous course 

through substance of orbicularis and between it & mucous membrane, 

anastomosing with its fellow. 

Sup. Coronary - Larger and more tortuous ; similar course along free edge of 

upper lip, giving twigs to ala and artery of septum to septum of nose. 

Lateralis Nasi ~ To ala and dorsum of nose. 

Angular - To inner canthus, supplying lachrymal sac and anastomosing with 

nasal branch of ophthalmic 
All these branches anastomose freely with each other, with those of the oppo- 
site side, and with the mental, transverse facial, iufVa-orbital, ophthal- 
miC| sublingual, posterior superior or deecending palatine and asoendln^ 

pharyngeal art«riMk 
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OSTEBIOB BRANCHES of the EXTERNAL CAROTID. 

OOOIPITAL — Ariiei jut below (vtterior belly of digMtrio, and ia orossed close to its 

origin by hypoglossal nenre. 
Upwards and backwards beneath posterior belly of digastric, stylo-hyoid, A portion of 

parotid gland, crossing internal carotid artery, internal jugular rein, 
glosso«pharyngeal, pnenmogastric A spinal accessory nerves, - and then 

between mastoid process & transrerse process of atlas. 
Horisontally backwards in occipital groore beneath stemo-mastoid, digastric, splenins 

k trachelo-mastoid, - and then between trapezius A complezns. 
Fisroes upper part of trapezius, ascends beneath integument with great occipital nerre, 

and dirides into numerous branches to npper & back part of head. 

GiTes off branches : 

Musonlar - Numerous small ones, and one large one to upper part of stemo* 

mastoid. 
Aurioular - To back of ear. 

MdZlixigeal - Through jugular foramen to dura mater of posterior fossa. 
Artorla Princeps Oonriois - I^osoonds beneath splenius, and dirides into: 
SuPEKi icuL Bb. - Descends between splenius A oomplexus, and anasto- 
moses with superficial oerrical branch of posterior scapular. 
DsBF Bb. - Descends beneath oomplexus, and anastomoses with yertebral 

A with deep oerrical branch of superior intercostaL 

POST* AURICULAR — Arises beneath or abore digastric St stylo-hyoid, and ascends 

under corer of parotid gland ft beneath facial nerre to groore between 

cartilage of ear and mastoid process, where divides into 

Ant. ft Post. Branches - Which communicate respectirely with posterior 
branch of temporal & with occipital, and of which the former gives off 

numerousbranches to baokof ear. - Gives off 

StylO"nia8toid Art. ( Sometimes dorivod from occipital ) . - Through stylo- 
mastoid foramen to tympanum A semicircular canals, joining with tym« 
panio branch of internal maxillary, with which it forms in young sub- 
jects a TMOular oirole round membrana tympaoL 



NTEBNAL BBANCH of the EXTERNAL CABOTID. 



ASOENDINQ PHARYNGEAL — Long, slender; fWnn baok of eztemal carotid 

near its origin. 
Ascends vertically to base of skull, in front of internal carotid artery and between that 

vessel A side of pharynx, giving off branches t 
External - Small, irregular, to 8th, 9th, and sympathetic nerves, and adjoining 

muscles. 
Pharyngeal -Three or four; to the three constrictors, stylo-pharyngeus, Eus- 

tachian tube, soft palate A tonsiL 
Meningeal -To dura mater through foramina lacera posterius A medium, and 

sometimes through anterior condyloid foramen. 
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BBANCHES of the EXTERNAL CABOTIP. 



TEMPORAL — The emaUer. 

Commenoea in subatanoe of parotid gland between neok of condyle A external auditory 

meatnB. 

AsoendB in groove between condyle & external auditory meatna, and croBses posterior 

root of Eygoma. 

AsoendB for abont two inches npon temporal moBcle & fascia, and beneath skin & attra* 

hens anrem, with branches of facial A anriculo-temporal nerres, and divides intoi 

Ant, Temporal * The smaller. Forwards over forehead, and joins 

with sapraorbital A frontaL 

Post. Temporal *- The larger* Upwards A backwards, and joins with 

posterior anricnlar & oodpitaL 

Gives off before its division : 

Twigs -To parotid gland & temporo-maxillary articulation. 
Transverse Facial - Forwards through parotid gland, and across fooe be- 
tween Steno's duct & zygoma; joins with facial A infiraorbitaL 
Middle Temporal -Through temporal fascia to temporal muscle, joining 
with deep temporal branches of internal maxillary. Often gives off 
CsBiTAL BaANCH -To outer angle of orbit along upper border of zygoma & 

between the two layers of temporal fasoia. 

m 

Ant. Aorioular - Two or three small branches to external ear. 



INTERNAL MAXILLARY — TheUiger. 

Gommences in substance of parotid gland behind neck of condyle. 
May be divided into three portions : 

FIBST or MAXILLARY PORTION — Forwards beneath tendon of 
external pterygoid, and between neck of condyle & internal lateral 

ligament of jaw, crossing inferior dental nerve. 

Gives off TympaniCi Middle meningeal| Small meningeal, 

Inferior dentaL 

SECOND or PTERYGOID PORTION — Forwards A upwards on outer 

surfSEkoe of external pterygoid, between it A temporal musole. 

Gives off two Deep temporal^ Masseteric^ Pterygoid, ft Bug- 

caL 
THIRD or SPHENO-MAXILLARY PORTION — Into spheno-max. 

illary fossa between the two heads of external pterygoid. 

Gives off Alveolar, Infraorbital, Vidian, Pterygo-palatine, 
Sup. or descending palatine. Nasal or Spheno-palatine, 

Sometimes the artery passes behind, and along inner surface of, external pterygoid 

musole, between it A internal pteiygoid* 
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BRANCHES of the INTERNAL MAXILLARY. 



Tjrmpanlc - Through Olaaerian finoro to tympftnam, where joins with itylo-maftoid. 

Mlddlft or Great Meningeal - Through foramen spinoenm, and diyides into: 

AvTERiOR Bbanor - Acrofls great wing of sphenoid to gproore or oanal on anterior inferior 

angle of parietal, and diyides into nnmeroni branches to dnra mater & skull. 

PosnmiOB Bbamch - Crosses squamoos portion of temporal bone, and divides into similar 

branches. Gives twigs to £soial nerre through hiatns Fallopii, which twigs 

join with stjlo*mastoid. 

BTWf^^l Meningeal -* Arises frequently from preoeding; through foramen oyale to dnra mater of 

middle fossa. 

Inferior Dental - With inferior dental nenre, similarly dividing opposite first bionspid tooth 

into inasor & maUal hrancha, and likewise giving off 
Mylo'hyoid drancA - Along mjlo«h joid groove to mylo-h joid muscle. 

Deep Temporal - Two, anterior and posterior. Ascend between temporal muscle & perioraniuiL 
Pterygoid -* Vary in number and predse mode of origin. 

Masseteric - Through sigmoid notch to masseter. 

Buccal - Forwards upon buodnator to structures of oheeki joining with fkdaL 

Alveolar -I>esoends upon tuberosity of superior maxilla, and divides into numerous branches to 

molar teeth, g^ms A lining membrane of antrum. 

Infraorbital - Through infraorbital canal with superior maxillary nerve. Sends small twigs 

into orbit, and others to front teeth through canals in anterior wall of antrum, 

and divides beneath levator labii superioris intot 
Ascending branches - To inner angle of eye, where they join with nasal ; 
Descending brancka '''^o upper lip; join with transverse facial, superior coronary h 

bucoaL 

Vidian ~ With vidian nerve through vidian canal to upper part of pharynx & Eustachian tubei 

gives a twig to tympanum. 

PterygO-Falatine * With pharyngeal or pterygo«palatine nerve through pterygo-palatine canal 

to upper part of pharynx ft Eustachian tube. 

Superior or Descending Palatine ~ Descends with anterior or great palatine nerve through 

posterior palatine canal, sending twigs to soft palate. Forwards in groove on 
hard palate, giving twigs to mucous membrane ft gums, and ascends through 

incisor foramen to join artery of septum. 

Nasal or Spheno-Palatine ~ Through spheno-palatine foramen with superior nasal ft naso- 
palatine nerves, and divides into x 
Imtbbmal Beanch om Astbbt of Bsptum - Downwards ft forwards along septum, and 

joins with termination of descending palatine. 
ftmilMAL Bajjiohbs -Two or thrM to muoouA membrane of outer wall of nose, and to 

tthmoidsl ft sphenoidal cells ft Antram* 
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INTERNAL CABOTID AKTEBY 



Commenoei at biftiroation of common carotid opposite upper border of thyroid cartilage & in 
the 80. called inperior carotid triangle. It ii at first very superficial, being oovered only 
by thin anterior border of stemo-mastoidi platysma & fascial and lying on onter side o^ 

A rather behind, external carotid artery. 

liay be divided into cervical, petrous, cavemomi & cerebral portions. 

CERVICAL PORTION — Ascends vertically to carotid foramen, passing (as does also 

external carotid) 
Beneath - Digastric & stylo-hyoid muscles, occipital artery, hypoglossal nerve, & 

parotid gland, - then ascending beneath, and being separated 

from external carotid by, 

Stylo-glossns A -pharjmgeos & the styloid process, the glosso-pharyn- 

geal nerve and sometimes the pharyngeal branch of the vagus. - 

Its deep relations are: 
On Inneb Side - Pharynx, tonsil, ascending pharyngeal art., snperior laryngeal n. 
Behind - Bectns capitis antions major A transverse processes of the three npper 

cervical vertebrae; -superior cervical ganglion A main trunk 

of sympathetic, and superior larjmgeal nerves. 
Behind & Externally - Internal jugular vein, and, lying between & behind the 

two vessels, the pneumogastrio nerve. 
Usually gives off no branches. 

PBTROUS PORTION — Ascends in carotid canal in front of tympanum, being surrounded 
by carotid A cavernous plexuses, and then curves forwards ft inwards. - Sends ik 

small 
Tympanic Bra&Cll - To tympanum through a minute foramen in pos« 

terior wall of carotid oanaL 

CAVERNOUS PORTION — Ascends to sphenoid bone, and then runs forwards in caver- 

nous groove, lying in inner wall of cavernous siuus, by lining membrane of which it 

is covered, and being, on its outer side, crossed by 6th nerve and more distantly 

related to 8rd, 4th, & ophthalmio branch of the 5th. 
Gives off: 

Ophthalmio Artery - Vide next Tablet. 

ArteriSB Receptaculi - Several, small, to walls of cavernous sinus & 

dura mater. 

CEREBRAL PORTION — Ascends between optic nerve & anterior olinoid process, perfo- 

rates dura mater of roof of sinus, receives sheath lh)m arachnoid, and after giving off 

Post. CommuXliGating ft Ant. Choroid^ divides opposite inner 

extremity of fissure of Sylvius into 

Ant. & Middle Cerebral - Vide next Tablet. 

Ant. Choroid Artery - Arises from internal carotid, or someiimes from 

middle oerebnJ. 

Backwards through lateral part of transverse fissure of brain to desoen* 

ding comu of lateral ventriolei and Bupplies ohord d plexng. 
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OPHTHALMIC ABTEBY 



AriiM from internal oaroiid m that Teual amerg^ trcm oaremoiia tiniu between optio nerra h 

anterior olinoid prooeii* 
TbroQgli optio foramen below k on outer eide of optio nerre. 

Orer optio nerre, and forwards beneath saperior oblique to anterior enperior angle of arhitt 

where dividea into frontal A naaaL 

BRANCHES — Hay be diTided intoi 

ORBITAL GROUP: 

Laohrymal - With laohrymal nenre & abore external reotne to laohrymal glut 
& npper eyelid. GiTee off small malar & temporal branohee, whioh per* 

forate temporal bone to temporal fossa A oheek. 

Supraorbital - With frontal nerre A abore the mnsoles to supraorbital foramea, 

where divides into superficial A deep branohes to integument A musolea 

of forehead ft perioraniimb 

ZibXIIOidal - Anterior ft posterior. Through anterior ft posterior ethmoicSal 

foramina (former with nasal nerre), giving branches to ethmoidal cells ft 

dura mater, and then through foramina in oribriform plate of ethmoid to 

septum ft outer wall of nose. 
Palpebral " Superior ft inferior. Encircle eyelids near ft«e margin ft beneath 
osbicularis, and anastomose with infraorbital ft with orbital branch of 

temporal. 
Frontal ~ Vrom orbit at its superior internal angle to skin ft muscles of forehead 

ft pericranium, joining with supraorbitaL 
Nasal - Above tendo oouli, and divides into dorsalis nasi to dorsum of nose and 

anastomotio branch to angular branch of flMiaL 

OCULAR group: 

MuBOUlar - Very variable, usually divided intoi 

SuFBsiom - Smaller, to levator palpebm superioris, superior rectus ft supe* 

^ rior oblique I 

ImPBEioE - Larger, to inferior oblique ft the other recti, and gives off most of 

the anterior ciliary arteries. 
Olllary - May be divided into i 

SHOBT FOSTEBIOB - Surround optic nerve, and through sclerotio a line or 

two from the nerve to ciliary processes ft choroid. 

LONG - Two. Through back part of sclerotic, and between sclerotic ft choroid 

on either side of eyeball to ciliary body, where bifhroate and fbrm 

great arterial drole of iris, ftmn which small twigs converge to treo 

margin of iris forming lesser arterial oirolei 
ANTEBIGB - Ohiefly from muscular. Through sclerotic a line or two from 

margin of cornea to great arterial circle of iris. 

OO&tralifl RetinSB - Pierces optic nerve, and forwards in its substance to 

retina. In fostus a small branch passes forwards through vitreous 

body to posterior part of capsule of leas. 
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VERTEBRAL ABTEBT 



Arises fh)m upper ft baok part of first portion of snbolaTian. 

Upwards ft backwards to foramen in transverse process of 6th cervical vertebra, passing behind 
vascnlo-nervoos bundle of the neck and more particularly behind inferior thyroid artery ft 

internal jugular vein, and then between scalenus anticus ft long^ colli. 

Upwards through the series of foramina in the transverse processes as far as upper border of axis 

with the vertebral vein and a plexus of the sympathetic, the artery lying between the vein 

which is in fronts and the cervical nerves which emerge behind from the intervertebral 

foramina. 
Upwards ft outwards to, and then through, foramen in transverse process of atlas. 
Backwards ft inwards behind lateral mass in groove on posterior arch of atlas, lying in the trian- 
gular space between the recti ft obliqui muscles, and being crossed by the posterior branch 

of the suboccipital nerve and covered by the complezui 
Pierces posterior occipito-atloid ligament, and enters the skull through the foramen magnum. 
Winds round medulla oblongata between hypoglossal nerve and anterior root of suboccipital; 
ascends obliquely between anterior surface of medulla oblongata ft basilar process, and 

joins its fellow opposite lower border of pons Varolii to fono basilar trunk. 

BRANCHEIS "^ Are cervical ft cranial • 

CSBVJCAL: 

Muscular * Several, small, to the deep muscles of the neck. 
Lateral Spinal - ^^ough intervertebral foramina, and divide intoi 

Ant. Branch - To posterior surface of bodies of vertebres ; 

Posl, Branch - To roots of nerves, cord ft its membranes. 

CBAinAL: 

Posterior Meningeal - ^^o or three, small, to dura mater of cerebellar fossa. 

Posterior & Anterior Spinal -Arise respectively behind upper part of cord 

and in ftont of medulla. 
The two posterior descend behind the roots of the spinal nerves; 
The two anterior unite into a single trunk, which descends along middle 

line of cord. 
Both join with, and are reinforced by, the numerous spinal branches derived 
from the vertebral, ascending cervical, inferior thyroid, the intercostal, 
lumbar, ilio-lumbar and lateral sacral ; and are thus each of them con- 
tinued as small tortuous vessels, or rather as a series of inosculating 
vessels, down to the extremity of the cord, where they resolve into twigs 

to Cauda equina. 

Posterior Inferior Cerebellar - Backwards round medulla between pneumo- 
gastric ft spinal accessory nerves, and over restiform body to median 
fissure or valley on under surface of cerebellum. Gives off an ofbet to 
under surface of cerebral hemisphere and twigs to choroid plexus of 4th 

ventriole. 

BASILAR ARTERY 

IVmned by junction of the two vertebral arteries opposite lower border of pons Varolii, and extends 

to upper border of tiie same. 

BRANCHES: 

COLLATERAL: 

Transverse Arteries of the Pons - Directly outwards over pons. One aooom« 
panies auditory nerve into internal auditory meatus, and becomes the 

auditory artery. 
Anterior Inferior Cerebellsur -Along cms cerebelli to anterior part of under 

surface of oerebellum. 
Superior Cerebellar - Winds round eras cerebri with 4th nerve to upper surfaoe 

of cerebellum and gives twigs to velum interpositam. 

TERMINAL: 

Posterior Cerebral -*7«70' VideartariMofbMeofliraiiu 
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ARTERIES of the BASE of the BRAIN. 



Are the anterior A middle cerebral branohos of the internal carotid and the potterior 
cerebral of the basilar, which are joined together hy the anterior & posterior 

commnnioating. 

Anterior Cerebral - Anterior & smaller of the branches of biAiroation of internal carotid 

opposite inner extremity of fissure of SyMns. 
Forwards A inwards towards longitudinal fissare, being connected with each other by 

Aktbrior CoMMUNiCATiifOy - A Small branch about two lines in length. 
Round genu and along upper surface of corpus callosum, and join with posterior oervi* 
bral. Giro off small branches to anterior perforated space and to inner & 

under surfkces of frontal lobe. 

Midfllft Cerebral -*The larger of the two terminal branches of internal carotid. 

Forwards A outwards along fissure of Sylvius, giving twigs to anterior perforated 
spacoi and divides into branches to pia mater of frontal, parietal & tempore* 
sphenoidal lobes, and to central lobe or Island of ReiL - Sometimes gives 

off anterior ohocvid* 

Posterior Communioating - Very variable in sixe. 

From back part of internal carotid just before its bifhroation. 
Backwards parallel to its fellow, and inosculates with posterior oerebraL 

Posterior Cerebral -Two; terminal branches of basilar. 

Forwards and outwards for a short distance giving numerous branohos to posterior 

perforated space, and join posterior communicating. 
Backwards & outwards on crura cerebri in front of 8rd nerve, and, curving slightly 

inwards, divide into numerous branches to inner, under, A outer surfaces 

of occipital lobe. 

OIBGLEi OF WILLIS — is formed in front, laterally A behind respectively by t 

Anterior cerebral arteries joined by the anterior amtmunieatingt 
Trunks of internal carotids A posterior communicating^ 
Posterior cerebral A basilar. 
Within the drolo of Willis are comprised from before backwards the lamina 
oinereai optao conunissuroi tuber oinereum with the iniundibulum, oorpora 

Albioaati* k posterior perforated ipaoe. 
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ABDOMINAL AOBTA 



OnrTes iliglitly backward! A to the left firom aortio opening in front of 18th donil 
Tertebra to a little to the left of 4th lumbar Tertebra, where it diTides 

into the two oommon iliaoa. 



RELATIONS : 



Ik FaoMT - Leiser omentnm, stomaoh, ooaliao azii, solar plexnif 

Splenic yein, pancreas, left renal vein; 

Transverse portion of dnodennm, mesentery, aortio plexni. 
Behind - YertebrsD, left lumbar reins, receptaonlnm chyli, thoraoio duot. 

To THE BioHT- Inferior rena cava, Tena aiygos major, receptaonlnm ohjll, 

thoraoio duct, right semilniiar ganglion. 
To THE Ler - Cord of sympathetio, left semilanar ganglion. 



BRANCHES — Phrenic^ Ccellac Axis, Superior Mesenteric; 

Suprarenal^ Renal, Spermatic; 
Inferior MesenteriCj Lumbari A Sacra-Madia. 
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BRANOHES of the ABDOMINAL AOBTA-lst Tablet. 



Infarlor PhraniO - Two. AHm separatelj or bj ft oommon trunk either trom ooeltao uaf,of 

from aorta immediateljr above the latter. 
Upward! and outwards behind oMophagni on left aide, behind Tena oara on rivht aidei 

to central tendon of diaphragm, and diTide Into t 
IiTTiBKAL Bbanch - To front part of diaphragm oommnnioating with ita fellow St with 

mnaonlo-phrenia 
EzmifAL Bbakcr - To aide of thorax, oommnnioating with interooetala. 
GiTet off small superior capsular hraneha to inprarenal oaptnle. 

OoBliaO Axis - Vld j next Tablet. 

Saperior Mesenteric - 'V'ide next Tablet bat one. 

Suprarenal - Two. Small in adnlty bnt in foetni aa large aa renal. To snprarenal oapfnlee, 

anastomosing with oapsnlar branohes of phrenio A renaL 
Renal or Smulgent - Two. Large, firom sides of aorta jnst below superior mesenterio. 

Nearlyiiorisontalljr outwards behind renal rein, and diride, each of them, into fonr or 
fire branches, which penetrate into hilum of kidnej in front of pelris. - Give off 
small inferior capsular branches to suprarenal capsule, and twigs to pelris A ureter. 
Bight artery pastes behind inf. Tena oara, is longer than left one, and lies a little lower. 
Benal arteries rary considerably in oolncidenoe with rariations of kidneys in situation, 
sise, and number. - They may arise fh>m firont of aorta near its bifuroationi 
or from oommon or internal iliac t - they may diride into branches sooner than 
usual, or may be replaced by sereral arteries which arise separately fVom side 
of aorta; - one may be wanting, or there may be a supernumerary artery oorree- 

ponding to a supernumerary kidney. 
BperuatiC -' Two; long h slender. From fh>nt of aorta a little below renal. 

Downwards and outwards beneath peritoneum to brim of pelris crossing psoas A ureter 

and, on right side, inferior rena oara. 
Forwards in front of external iliao artery to internal abdominal ring, being crossed on 
right side by terminaiion ot ileum, on left side by sigmoid flexure of colon. 
Through inguinal canal and down to back of testis with other constituents of spermatio 
cord, becoming tortaons near its termination, and giring twigs to epididymis, 
which twigs join with artery of ras deferens ; pierces tunica albuginea to sub- 
stance of testis. 
OYABIAN ABTERY - In female. Same course down to brim of pelris, then passes down, 
wards & inwards to attached margin of ovary between layers of broad ligament 
of utoras; joins with uterine on side of uterus; g^res branohes to Fallopian tube 
and twigs to round ligament, whioh twigs are sometimes continued through in- 

gni uftl canal to integument of labium & groin. 

Both these arteries are short during flrst part of foetal life, when testes A oraries lie 

just below kidneys, and become elongated only when these organs descend into 

pelris. 
Inferior Mesenteric -^ide next Tablet but one. 

Lumbar - Usually four; from back of aorta. 

Bound bodies of lumbar rertebrss beneath psoas, the two upper ones passing also 
beneath pillars of diaphragm, and those of right side beneath inferior rena 

oara ; and diride between transrerse processes intot 

Abdominal Bbanch - Behind quadratus lumborum (the lowest one someUmes in front), 

and beneath abdominal muscles, joining with epigastric, internal mammary, 

intcrcosials, ilio-lumbar A circumflex iliac. 

DoBSAL Bbamch - Sends a fpinal branch through intorrertebral foramen to OAuda 

equina & posterior surface of bodies of rertebrse, and pas«es backwards to 

muscles it integument of baok. 
Bacra Media - Small ; fVom back of aorta at point of biftircation. 

Descends upon middle of sacrum, anastomosing with both lateral aaoraL 
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BRANCHES of the ABDOMINAL A0BTA-2nd Tablet. 



CCELIAC AXIS. 



Short thick tmnk, froin front of aorta between pillars of diaphragm. 

Forwards above pancreas and between lobus Spigelii A right semilunar ganglion on the right, and 
left semilnnar ganglion A oardiao end of stomach on the left, for abont half an inch, and 

divides into: 

, GASTRIC, OB COBONARIA VENTBICULI -The smaUest. 

Upwards and to the left to oardiao orifice of stomach. 

Along lesser ourvainre between layers of lesser or gastro-hepatic omentum to pyloms, 
where inosculates with pyloric branch of hepatic; gives branches to both sur- 
faces of stomaoh. 

HEPATIC - Intermediate in size in the adult ; the largest in the foetus. 

Upwards and to the right in front of foramen of Winslow, between the two layers and 

along right border of lesser or gastro-hepatic omentum, - ductus communis 

choledochus lying to the right, and the vena ported behind, - and divides in 

transverse fissure of liver into two branches, which accompany divisions of 

vena portse & hepatic duct to right & left lobes. Gives off branches : 

Fylorio - To pylorus, and along lesser curvature, inosculating with gastric. 
Gastro-duodenalis - Large; downwards behind duodenum, and divides into; 
Gastro.epiploica dextba - Along greater curvature of stomaoh between 
layers of great omentum, giving branches to both surfaces of stomaoh 
and to omentum, and inosculates with g^tro-epiplcioa sinistra. 
Fancreatico-duodenalis Superior — Descends between pancreas and duo- 
denum .and anastomoses with inferior pancreatico-duodenalis, a 

branch of superior mesenteric. 
Cystio - Arises from right division. - Upwards to neck of gall bladder, and 

ramifies on its under surface, and between it & liver. 

SPLENIC - The largest. 

Tortuous course to the lefb behind upper border of pancreas and above splenic vein, 

and divides into numerous branches which enter hilum of spleen. — 

Gives off: 

PancreatiC8B parvea - Numerous, small. 

Pancreatica magna - From left to right along posterior surface of pancreas. 
Vasa brevia - From five to seven in number; between layers of gastro-splenio 

omentum to splenic end of stomach. 

Gastro-epiploica sinistra - Along greater curvature of stomach between 

layers of gpreat omentum, giving branches to both surfaces of stomach A 

to omentum, and inosculating with gastro-epiploioa deztra. 
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INCHES of the ABDOMINAL A0BTA-3rd Tablet. 



SUPERIOR MESENTERIO ARTERT 

From front of aorta jmt below coBliao axifl and behind iplenio rein A pancreas. 
ForwarcU between pancreas A transverse portion of dnodennm, and crosses front of the latter. 
Gnnres downwards to the right between layers of mesentery to right iliac fossa, and inosoo' 

lates with its own ileo-colio branch. 

BRANCHES : 

Inferior Fanoreatico-daodenal - Given off behind pancreas. 

Ascends along concave border of duodennm and joins with superior panoreatioo* 

dnodenaL 

Vasa intestini tenuis - I'en or twelve or more, and arise frx>m convex side of artery. 
Descend between layers of mesentery and divide each of them into two branches^ 
by junction of each of which with the neighbonring branch, a first series 
of arches is formed, to which 2nd, 8rd, 4th, A even 5th rapidly dimi- 
nishing tiers suooeod, the terminal branches encircling the intestine 

and ramifying in its coats. 

ZleO*0Olic - Tho lowest branch from concavity. 

Between layers of mesentery towards ileo-colic valve, and divides into : 

Ascending Branch - To beginning of colon, and inoscnlates with oolioa 

dextra. 
Descending Branch - To end of ileum, and inosculates with termination of 

superior mesenteric, both branches forming arches as above. 

Oolica deztra - From middle of concavity. 

Beneath peritoneum and in front of right kidney to middle of ascending colon, 

and divides into 
Ascending & Descending Branches, - Which inosculate respectively with the 

colica media & the ileo-colic, also forming arches as above. 

Colica media " From upper part of concavity. 

Between layers of transverse meso-colon towards middle of transverse colon, divi- 
ding as preceding arteries, and similarly inosculating with colica dextra 

A colica sinistra. 



INFERIOR MESENTERIC ARTERT 

From lefb.side of aorta one or two inches above bifurcation. 

Descends along lofl side of aorta and front of psoas towards left iliac fossa, and then, under 

the name of superior hoDmorrhoidal, curves to tho right in fW)nt of left common iliac A 

«reter, and descends into the pelvis behind rectum, between layers of meso-rectom. 

BRANCHES : 

Colica sinistra - Beneath peritoneum and in front of left kidney to middle of descen- 
ding colon, and divides into 
Ascending & Descending Branches, - Which inosculate respectively with 
the colica media and tho sigmoid artery, and supply intestine as 

abovo described. 
Sigmoid Artery - Across psoas to sigmoid floxuro of colon, and divides into two 

branches, which inosculate with colica sinistra and sup. hsDmorrhoidal. 

Snperior llSBmorrlloidal " '^^ continuation of the inferior mesenteric. 

Follows course above described, and divides opposite middle of sacrum iato two 
braaohe9| ^hich desQei^d on e^h side of rectum to near its lower end, 

and ioin with middle h»morrhoidal. 
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COMMON ILIAC ABTEBY. 



Downwards A oniwardi fW>m bifViroatioa of aorta a little to the left of 4tli InmVar 
Tortebra to opposite saoro*Tertebral artionlatioD (some Anthers say opposite saero^iUao 
sjnohondrosis), where it diyides into external A internal iliaos. Is about two ioobes 

long, the right artery being slightly the longer. 

BELATICN8 : 

Right Side : 

In Fbont - Small intestine, peritonenm, sympatbetio ner?e, ureter 

near bifaroation. 
Bbhikd * Both oommon lliao reins. 

GuTBE Side - Bight ooxnmon iliao Toin, inferior rena oaTa, psoas 

nmsolei 

Left Side : 

In FaoNT - Same, pins reotnm & superior hsBmorrhoidal artery. 
OuTBB Side - Psoas. 

Z(ft Common Iliac Vein - Lies at first on inner side of its artery, and then 

passes beneath artery of right aides 
Right Common Iliac Vein - Lies at first behind its artery, and then on its 

outer sidi^ 

BRANCHES ~ Very small & not named, sometimes Renal A IliO*llinibar« 
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ZTEBNAL ILIAC ABTEBY. 



DowBwmrdf A ontwmrd« along inner border of psou, eztendtng fW>m bifaroatlon of oom* 
mon iliao oppoeite sacro-TertAbral artionlation (some Aatliors lay oppogite ■aoro*iufM 
■ynohondrosif ) to beneath Poapart's lii^anient midwajr between anterior raperlor 
■pine of ilinm a sjmphysig pabis, where it beoomet femoral arterj. Bather larflrer in 

the ad alt than internal iliao i half the ■iao in the foetna. 

RELATIONS:- 

Iv FsoNT - Intestine^ peritonenm, thin layer of fasoia derivod from 
the iliao ; spermatio Teiaels A nerree, prenital branoh of genito- 
omral nerre, oiroumflez iliao rein, tometimee nreter near oriflrin* 

Behind on Biobt Side - External iliao Tein, whioh lies on inner tide 

at femoral aroh* 

On Inner Side - External iliao vein, A ras deferent. 

On Outeb Side - Iliao faioia A paoat mosole. 

Le^ External Iliac Vein lies altogether on inner aide of ita artery. 
Rtiht External Iliac Vein lies at first on inner side of its artery, and then 

behind it 

BBAN0HZ8 : - 

Xpigastrio - Somewhat the larger. From front of external iliao a few lines above 

Ponpart's ligament. 
Deioends slightly to reaoh lerel of the ligament. 

Ascends obliquely upwards A inwards in subperitoneal areolar tissue, passing 
behind inguinal canal & along lower A inner boundaries of internal abdo* 
minal ring, and hooking round vas deferens in the male, round round 

ligament in the femala. 

Pierces shesth of rectus between its middle A lower thirds, and ascends behind 

the muscle, diriding into mutoular A cutaneous branches, which anasto* 

mose with lower intercosttaH, lumbar, superior epigastric of internal 

mammary, A superficial epigastrio of femoral. - Gires off branches t 

OtiiuiTEBic - Small, descends upon spermatio cord and supplies cremastert 

anastomoses with spermatio. 
PuBio - Usually small ; descends behind pnbes on inner side of femoral ring, and 
anastomoses with obturator. Sometimes greatly increased in sise 
so as to form the origin, or one of the origins, of the obtnrator artery, 
which i^rterr is then said to arise from the epig^tric (Vide obturator 
artery). - The two epigastrio yeins unite into one trunk, which opens 

into the external iliaa 

Otroumflaz XIIaO - Somewhat the smaller. From outer side of external iliac near 

Poupart's ligament. 
Upwards A outwards behind the ligament, and along anterior half of inner Up 

of orest of iliam. Joining with gluteaL 
Pierces trantrersalis, runs backwards between it A the iutemal oblique, and 
Joins with ilio*lumbar. Gives off numerous muscular branches; one, rather 
large, ascends from anterior superior spine of ilium, and join^ with the 
epigastric Bt lumbar. - The two circumflex iliac veins unite into one trunk, 
which orosses the external iliao artery and opens into the corresponding v. 
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INTEBNAL ILIAC ABTEBY. 



Short thick tmnk which extendi from bifarcation of common iliac artery opposite Baoro- 
Tertebral artionlalion (some Authors say opposite sacro-iliao synchondrosis) to 
upper border of great sacro-sciatio foramen, near which it divides into anterior 
A posterior divisions. 

ITsnally 1} inches long, bnt its length may vary from ) an inch to 8 inches. 

Bather smaller in adnlt than the eztersal iliac. Twice as large in fostos: - Under the 
name of hypogastric artery, it then oontinnes the common iliao along side of 
bladder, and ascends to nmbilicts where it becomes one of the umbilical arteries. 



RELATIONS : 

« In Fsoitt - Peritonenm, ureter. 
Bbhind - Pyriformis, internal iliao vein, lumbo-saoral cord. 
On Outeb Side neab Obigin -Psoas & external iliao vein. 

BRANCHES — Are given off as follows, fh>m: - 

ANT. DIVISION - Sup. Middle ft Inf. Vesical, Middle Hssmor- 

rhoidal, and in female, uterine ft Vaginal; 
Obturator, Sciatic, Fndic. 

POST. DIVISION - Ilio-Lnmbar, Lateral Sacral, GlnteaL 
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(RANCHES 



BBANOHES FROM ANTERIOR DIVISION. 

VISCBBAL BRANCHES : 

VdSiOftl - Two or three ; but other twigi pass to bladder from middle h89morrhoidaI, 

nierina, raginal, A obturator. 

SuPBiioR Yesioal - Is that part of hjpog^rio artery whioh extends to side of 

bladder^ and which remains perWons after birth. Gives off artery of vas 

deferens, and the 
HiDDU Yesioal, - Which is often wanting. 

iNPEEiot Ybsical - Usually arisef in common with middle hsdmorrhoidal. To base 

of bladder, proetate, & resionlflD seminales. 

Middle HfldXnorrhoidal " Joins with superior haamorrhoidal branch of inferior 

mesenterio, and with inferior hssmorrhoidal branch of internal pndio. 

Uterine ~ Downwards to neck of ntems, and then upwards in a tortnoas conrse along 
•ide of body between folds of broad ligament; oommnnioates with OTarian. 

Vftginftl - Descends upon vagina to neck of bladder A reotnm. 

NON-VISCaSRAL BRANCHES : 

Obtarator - Usually arises (8 oases out of 8) from anterior diviiion or sometimai 
frx>m posterior division of internal iliao. In one case in 8} it arises frt>m 
the epigastric, that is to say that its anastomotic branch with that artery is 
enormously increased in sise while its proper root is proportionately dimin. 
ished. Sometimes both roots are nearly equally developed (I case in 79). 
Occasionally the artery arises from termination of external iliao. 

In cases of abnormal origin from epig^trio the obturator artery usually 
arises from near the root of the latter, and then descends into the pelvis close 
to the external iliao vein and on the outer side of the femoral ring. Some* 
times, however, it arises from the epigastric higher up, that is to say at a 
distance from the root of the latter; it then passes inwards above the femoral 
ring and descends into the pelvis on the inner side of that ring behind 
Gimberat's ligament. It is in this latter case only that the obturator artery is 
exposed to \>e wounded in the operation for strangulated femoral hernia. 

When it arises from the internal iliao it passes forwards along outer wall of pelvis 
below obturator nerve, giving off small iliac & vesical branches and a pubic 
branch whioh communicates on back of pubas with its fellow and with the 
epigastric. 

Through upper part of obturator foramen, and divides into : 

Internal Bb. - Round inner margin of obturator foramen ; supplies 
obturator A adductor muscles, pectineus & gracilis and anasto- 
moses with internal droumfles. 
External Bb. - Bound outer margin of obturator foramen to inter- 
val between gemellus inferior A quadratus femoris, sends an 
articular branch to hip«Joint through cotyloid notch, and auasto- 
moses with external circumflex A sciatic arteries ; supplies obtu- 
rator extemus & the lower external rotator muscles. 

SclfttiO * The largest of the two terminal branches of anterior division of internal iliao 

artery, and the largest branch of the arterv after gluteal. 
Downwards in front of pyriformis A sacral plexus, lying a little behind A to outer 

side of internal pudio. 
Through great saoro*soiatic foramen below pyrifSormis and between great sciatic 

nerve A pudic vessels h nerve. 
With small sciatic neiro over gemelli, obturator internus A quadratus femoris 

and in firont of gluteus maximus. 
Givet off branches t 

MuBCULAE, Aeticvlae to hip-Joint| 

COCCTOEAI^ iNrBKIOR GLUTEAL { 

Comes Nervi Ischiaoici - Long, slender; with, and subsequently 
within sheath of, great sciatic nerve to lower part of thigh. 

Pndio -Vide next Tablai. 
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BRANCHES of the INTEBNAL ILIAC ABTEBY-2nd T. 



PUDIC ABTERT. 

The tmaller of the two terminal branohea of anterior diylnon of internal iliao artery. 
Descends in front of pTrifbrmis A saoral plexus, lying to the inner side St a little in firont o 

soiatio artery 
With padio nerre through lower part of gpreat saoro-soiatic foramen below pyriformis on inna 

side of soiatio nerves A soiatio artary, 
Winds round spine of isohinm and re-enters pelTis throngh lesser saoro-sdatio foramen. 

Forwards along outer wall of isohio-reotal fossa below pndio nerve, being oovered by obtnrmtoi 
fasoia, and lying at first 1} inches above lower extremity of tuber ischii, but approaohinf 

surface as it progr otso s 
Pierces deep layer of deep perinnal fascia, and ascends along pubio arch between the twi 

layers of that fascia to near symphysis pabis 
Pierces superficial layer of deep perinssal fascia, and divides into artery of corpus oaYemoenii 

and dorsal artery of penis 

BRANCHES: 

Inferior HeBniorrhoidal - '^o or three, small. - Arise in ischio-rectal ibHi 

which they oroes to lower part of rectum A anu 

Superfioial PerinSBal ^ Arises near transversus perinasi muscle, whioh it orona 

snperfioiallj 
Between accelerator urines & erector penis to skin of scrotum ft dartoi 

or of laUan 

TntXlBVerBe PerinSBal - Small, arises frequently firom superfioial perinssal. 

Inwards below transversus perinaoi to structures between bulb and aaui 

Artery of tlie Bnlb ^ Large and surgically important. 

Inwards to bulb A Cowper's glands between the two layers of deep perinsss 

fiaaoii 

Hay be small or even absent, or may be double. Hay arise earlier an< 

cross perin89um further back than usual, and would then be Tef; 

liable to be divided in lateral lithotomy. Hay arise from an aooesaor; 

pudio, and then lie more forward and be altogether out of dangea 

Artery of the Corpus CavemOBUXn - Pierces crus penis, and runs forward 

in corpus cavemosum by side of septum pectiniioniM 

Dorsal Artery of the Penis - Between crus and symphysis. Through suspenaoi 
ligament and forwards beneath skin on dorsum of penis to glans ft prepno 



ACCESSORY PUDIC ARTERY — Exceptional branch of internal iliao. whu 

exists when pudio artery, being smaller than usual, fails to give off its U 

terminal branches ft sometimes even the artery of the Iral 

Arises from near origin of pudio, passes forwards along base of bladder ft upper pai 

of prostate^ pierces triangular ligament, and takes the place of terminal po 

tion of normal mrtm 
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BRANCHES of the INTERNAL ILIAC ARTERY-3rd T. 



BRANCHES FROM POSTERIOR DIVISION. 



lUo-Llinibar - Arises from apper part of posterior diyision. 

Ascends beneath psoas to upper part of iliac fossa, whare it diyides into i 

Lumbar Bbanch - To psoas A qnadratns lambomm, oommnnicating with lail 

lumbar artery, and sending a small spinal branch through interrar* 

tebral foramen between last lumbar rertebra A sacrum f 

Iliac Bbakch - To iliacus A ilium, and along crest anastomosing with circnni* 

fleziliaa 

Lateral Saoral - Usually two, superior A inferior. 

Downwards and inwards in front of pyriformis A sacral plexus, and along inner side 
of anterior sacral foramina, anastomosing with middle sacral and 

giving off 

Dobsal Bbanchbs -Through anterior sacral foramina to contents of spinal 
canal, and then through posterior sacral foramina to skin A musclee 

on back of sacrum. 

Glntdal ^ The largest branch of internal iliac, and the continuation of its posterior division. 
Through great sacro-sciatio foramen above pyriformis, and then between latter mus- 
cle & gluteus medius, and divides into: 

SuPiiFiciAL Bbakch - Gives off numerous branches to gluteus maximus A in* 

tegument over sacrum i 

Dsbp Bsakch - Forwards between glutei medius A minimus, and divides intot 

Superior Dhdsion - Along upper border of gluteus minimus towards an* 

terior superior spine of ilium, and Joins with drcumflez iliac 

Inferior Division - Crosses gluteus minimus towards great trochanter, and 

Joins with ascending branches of external circumflex. 
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AXILLARY ABTEBY 



From onter border of first rib to lower bordei of tendons of teres major A latissimns dmal^ 
being either straight or slightl j onryed upwards or downwards aooording to position of 

limb, and lying deeply at its origin A soperfioially at its tcrmlnatiim. 

* ■ ■ 

May be divided into three parts : 

First Past - Above pectoralis minor ; rests npon thorado walL 

Second Fast - Behind pectoralis minor ; passes obliquely firom thorax to aim. 

Thibd Fart - Below pectoralis minor ; lies on inner side of neok of hnmenu. 

RELATIONS : 

FIRST PART: 

In tront - Fectoralis m^jor, oosto-ooraooid membrane ; oephalio dt ftoro- 

mio-thoraoio veins ; external anterior thoraoxo nerve. 
Behind & on Inner Side - First intercostal space, first digitation of wr- 

ratns magnns, posterior thoracic nerve. 
On Inner Side A in Front -Axillary vein. 
On Outer Side - Brachial plezna. 

SECOND PART: 

In Front -|Pectorales' major & minor. 

Behind - Upper part of snbsoapnlaris & posterior cord of brachial plenu. 

On Inner Side - Axillary vein & inner cord. 

On Outer Side - Coraco-braohialis & outer cord. 

THIRD PART: 

In Front - Pectoralis major (except at lowest part), junction of the two 

heads of median nerve. 
Behind - Lower part of subscapularis, tendons of teres mijor & latiflsimne 

dorsi, musculo-spiral & oiroumflex nervee. 
On Inner Side - Axillary vein, inner head of median, ulnar, internal 

cutaneous & lesser internal outaneouB nervee. 
Ov Outer Side « filiQaco-brachialiit outer head of median nerve^ mnaonld* 

ontaneou 
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BRANCHES 



Vary oonsiderably in mode of origin^ dw A number. Are itill nsaally deBoribed after Haller 

as being given off as followi, from 

FIRST PART: 

Sup. Tlioracio — Small, inwards along npper border of pectoralis minor, and then 
between latter mnsole & pectoralis major | anastomoses with ioteroostales 

A internal mammarj. 
AcroXXdo-thoracic — Short, thick, from fore part of artery. Forwards to upper 

border of pectoralis minor, and divides into branohasi 
AciOMiAL - Join with suprascapular A with both oiroumflex. 
TfloaACic - Two or three. To pectorales & serratus magnus, and join with 

intercostales & internal mammary. 
HuMiEAL - One, rather large. Downwards with cephalic rein between pec- 
toralis m^jor A deltoid. 

SECOND PART: 

Long Tlioracio or Ezt. Mammary — Large branch. Along lower border of 

pectoralis minor to mamma, pectorales A serratus, and to axillary glands 
& subsoapularis. Joins with the other thoracic & with subscapular. 
Alar Tlioraoio — Small & often wanting. To axillary glands & cellular tissue. 



THIRD PART: 

Subscapular — The largest) branch. Along [lower border of subsoapularis to lower 
angle of scapula, where joins with posterior scapular. Gives off twigs to 

surrounding muscles, and 

DossALis Scapula -Arises an inch & a half frtmi origin of subscapular. Sound 

outer border of scapula between teres major, teres minor, A long 

head of triceps, and then between teres minor & the bone. Givet 

off I 
Branches to subscapular fossa between subsoapularis & bonei join with 

posterior- A suprascapular. 
Descending dr. between teres major A minor. 
Brancka to infraspinous fosia ; join with posterior- A suprascapular. 

Ant. Circumflex — The smaller. Outwards beneath coraco-brachialii, short head 
of biceps A deltoid, caving off twig to shoulder joint j joins with following 

A with acromial branch of acromio-thoraoio. 

Post. Circumflex — The larger. Through quadrangular space between terei 
msjor, teres minor, long head of triceps A humerus, and round neck of 
humerus beneath deltoid. Gives twigs to shoulder joint, and joins with 

preceding A with acromial branch of acromio-thorado. 
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BRACHIAL ABTEBY 



Ooxnxnenoes at lower border of tendons of teres major & latissimas dorsL 
Down inner A anterior aspects of arm in groove along inner border of ooraoo-braohialis A 
bioeps, lying at first on inner side, and then in front of, hamema,'- its more preoiso 
direction being marked by a line drawn from onter side of axilla to midway betwaoD 

condyles of homenu 
.Divides into radial A nlnar half an inch below bend of elbow, or opposite neck of radina. 

RELATIONS: 

ALONG THE ARM : 

In front - Skin and fascia, inner border of coraco-brachialis & bioeps; median 

nerT6u 
Behind - Long and inner heads of triceps, superior profunda artery & mnsonlo- 

spiral nerve ; coraco-brachialis, brachialis antioua. 

On Inner Side - Skin & fascia, internal cntaneons nerve, basilic vein ; nlnar nerrs 

in upper part, median nerve in lower put. 

On Outer Side - Coraco-brachialis & biceps, homems in upper part. 

AT BEND OF ELBOW: 

In front - Skin, superficial fascia, median basilic vein, branches of anterior 
division of internal cntaneons nerve ; bicipital or semilunar fucAm, 
Behind - Brachialis anticus A elbow joint. 
On Inner Side - Pronator radii teres, median nerve. 

On Outer Side - Tendon of bioeps, supinator longus, musculo-outaneous & mua- 

onlo-spiral nervea. 

BRANCHES : 

MnBOUlAr — Irregpoilar, to coraco-brachialis, biceps & brachialis antiooa. 

Nntritiousi — From near middle of artery. Enters nutrient canal near insertioa 
of ooraco-braohialis, and descends towards lower extremity of the bone. 

Sup. ProftUlGUl — From upper part of artery. With musoulo*spiral nerve in 
groove of same name between inner & outer heads of triceps, and then between 
supinator longus A brachialis anticus, where joins with radial recurrent. 
Gives off muscular branches, and an articular branch to back of elbow joints 
which joins with interosseous A posterior ulnar recurrent, and with inferior 

profVmda or anastomotioa magnm. 

Inf, Profunda — Small, from near middle of artery. With ulnar nerve throngli 

internal intermuscular septum, and then between inner condyle A olecranon i 

anastomoses with posterior ulnar recurrent A anastomotioa magna. 

Axiastomotioa Magna — From lower part. Through internal intermusoolar 
septum, and round back of humerus forming an arch above olecranon foesa 
with articular branch of superior profunda. Joins with anterior A posterior 

ulnar recurrent A with inferior profiinda» 
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EUUHAI. ABTEBY 




of bifkreatfon of braobial half an inch below bemd of elbow or oppotft^ 

neok of radinit 
fIroBt of oater tide of forearm to a little to inner 8ide of styloid prooess of radios, 
iter aide of oarpni beneath extensor tendons of thnmb. 
apper part of first interosseoas spaoe between the two heads of abdnctor indicts. 

of metacarpal bones A interossei, and beneath flexor tendons, lumbricales & nenrat 
to base of 6th metaoarpal bone, where inosculates with communicating branch of ulnar^ 
fcrwiag deep palmar arch. Lies a finger's breadth aboTO level of superficial palmar 

arehu 

BELAnONS in FOREARM : 

Iv FaoxT - Skin, superficial fascia, deep fascia, supinator longus. 

BiBiKD - Tendon of biceps, supinator breris, pronator radii teres, flexor sublimia 

digitorum, flexor long^ polliois, pronator quadratus, lower end of radini. 

Ov OuTSE SiDB - Supinator longus, radial nerre in middle third. 
Ov Immbe Slim - Pronator radii teres, flexor oarpi radialis. 
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DT FOBEABH i 

WafllllT reonrrent — From upper part. Between braohialis antious St supinator Ion* 

gus, and anastomoses with interosseous recurrent & superior profdndik 

KmOlllftr — Numerous, to muscles on either side. 

Ant. Ottrpttl — From lower part. Joins with anterior carpal branch of ulnar beneath 

deep flexor tendons ; gives twigs to articulations of carpus. 

Snporfloiftlis VoIsB — From termination of artery in forearm. Small, and ends ia 
misoles of thumb; or of more considerable sise, and joins with & com* 

pletes superficial palmar aroh* 

ON BACK or WBIST : 

TOifci Oarpal ~- Over back of carpus beneath extensor tendons. Joins with posterior 
carpal branch of ulnar to form posterior carpal arch, which anastomosea 
with termination of anterior interosseous artery of forearm, and gives off: 

DoBSAL IzTFEROSSBOus ARTERIES OP Third & FouRTH SPACES - Anastomoso at 
upper part of interosseous spaces with perfbratins branches of deep 
palmar arch. - Are usually exhausted in sheaths of tendons, interossei 
A integument over back of first phalange, but are sometimes larg^ 
than usual, and are then prolong^ upon dorsum of fingers in the shape 
of dorsal digital branches simUar to those of thumb A outer side of 

index, and of toea. 

Veteoarpal^ or Dorsal Interosseous Art. of Second Space — Arises be* 

neath extensor tendons of thumb, sometimes in common with posterior car- 
pal, and is similar to, but larger than, the foregoing interosseous arteries. 

^ ^ ^ „ '\ Correspond together to a first dorsal interosseous artery. 

iXmaleS polliois r The former supplies dorsal digital branches to both sides of ba<» 
^ *. _ ^ » t^ ji^i 4 of thumb, the latter forms the dorsal digital branch of outer side 

HonaUs indiois ) of back of index. 

IN PALM OP HAND i 

^^ , 11 « ^ Correspond together to a first palmar interosseous artery. 

Pnnoeps polliois f The former supplies palmar digital branches to both sides of 
v» ^a i« I ji « 4 front of thumb, the latter forms the palmar digfital branch of 
'^ • ^■ft"* indlClS 3 outer side of front of index. 

Ttevfimtlng ~- Three. Through upper part of three inner interosseous spaces, and 

anastomose with corresponding dorsal interosseous arteriee* 

pftlmar interosseous — Usually three or firar, but very variable in else A 

number. Descend in front of interosseous spaoes. Join with superficial pal* 

Buyr interosseous branches from superficial palmar arch, and then biAiroate 

to fbrm palmar digital braaohea to 8| flngera on inner side of han^ 
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ULNAB ABTEBY 



The larger branch of biforoation of brachial half an inch below bend of elbow, or opposite 

neck of x4diaE 

Deeply to near middle of inner border of forearm, lying npon brachialis anticos ft flexoi 

profondus and beneath median nerve and all the superficial muscles except flexoi 

carpi nlnaris, and being at a distance from ulnar nerre. 
Beneath skin and fascia only along front of inner border of forearm, lying, with ulnar nerre 

on its inner side, between flexor carpi ulnaris & flexor sublimis digitorom. 

Oyer anterior annular ligament on outer side of pisiform bone & slightly in front of nerve. 

Crosses palm of hand beneath skin & fascia and in front of flexor tendons & divisions of 

median & ulnar nerves, forming superficial palmar arch. This arch lies on a level 

with lower border of abducted thumb, a finger's breadth below deep palmar aroh, 

and usually joins with superfioialis vols or radialis indicis, or sometimes with 

prinoeps poUicsia. 

BRANCHES: 

Ant. ulnar recnrrent — Small. Between pronator radii teres & brachialis 
antious, and anastomoses with inferior proftmda & anastomotioa magna. 

Post, ulnar recurrent — Larger. Beneath flexor sublimis, and then between 
olecranon & inner condyle beneath flexor carpi ulnaris, and anastomoses 
with interosseous reourrent^ and with inferior profunda & anastomotioa 

magna. 

Interosseous — Thick, an inch in length| to upper border of interosseous membrane, 

where divides into : 
Amt. Interosseous — Down front of interrosseous membrane with corres- 
ponding branch of median nerve and between flexors long^ 
pollicis & profundus digitorum. Behind pronator quadratus, and 
through lower part of interosseous membrane to back of carpus, 
where joins with posterior interosseous & posterior carpal aroh. - 
Gives off a long slender twig to median nerve, and their nntrient 

arteries to radius & ulna. 
Post. Iivtebosseous — Between interosseous membrane & oblique or round 
ligament, and then between superficial & deep muscles of back of 
forearm to back of carpus, where anastomoses with termination of 
anterior carpal & with posterior carpal arch ; gives off 
Iktebosseous Beoureent — Beneath anconeus A supinator brevis to 
interval between olecranon & external condyle, and anasto- 
moses with superior proftmda & posterior ulnar recurrent. 

Ant. Carpal "" Joins with anterior carpal branch of radial beneath deep flexor 

tendons; gives twigs to articulations of oarpos. 

Post, carpal — Beneath tendon of fi^xor carpi ulnaris, and over back of oarpua 
beneath extensor tendons, joining with posterior carpal branch of radHal, 
and forming posterior carpal arch (Vide Badial artery). Sends a small 

branch along metacarpal bone of little finger. 

CrOmmunicating — Between abductor & fiexor brevis Tninimi digiti, and Joina 

with termination of radial to complete deep palmar aroh. 



Superficial palmar interosseous ( Digital ) — Usually four, but rather 

able in size & number. Descend with terminal branches of median A ulnar 
nerves, first in front of, and then between, the flexor tendons ( and on inner 
side of the innermost ), and join with deep palmar interosseous branohea 
firom deep palmar arch. The trunks thus formed divide at clefts between 
fingers to form digital branches to 8| fingers on inner side of hand. 
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FEMOBAIi ARTERY 



Commenoei beneath Ponpart'a ligament midway between antero-taperior ipine of IHnm A 

■ymph/iii pnbii, and a little to inner side of head of femur. 
Pasaei down front ft inner side of thigh, being at first at a distance from, and then olose to, 

tho shaft of the bone. 

Terminates at junction of middle and lower thirds of thigh, becoming popliteal artery in opening 

in lower part of adductor magnns. - Some Authors describe a common femoral artery 

descending as low down as the origin of the ditp femoral, the main trunk below this 

branch being called the superfidod femoraL 
Itf direction is marked by a line drawn from midway between antero-superior spine of ilium 

and symphysis pubis to inner side of inner condyle of femur. 

BEIiATIONS — Must be examined in Scarpa's triangle, or in upper third, and in middle 

third of thigh. 

IN SCARPA'S TRIANOLS — The artery diyides the triangle into two nearly 

equal parts, and has 

Ik FaoNT - Skin, superficial fascia, fascia lata (except opposite saphenous ope. 

ning, where latter is replaced by cribriform fascia), sheath ; internal cu- 

taneous nerre k, filaments of crural branch of genito-crural n. ; inguinal 

lymphatic glands. 
Bbhiicd - Posterior part of sheath ; psoas, peotinens, addvotor k)ngus ; profunda 

artery k, rein. 
On Ikneb Sidb at Uppbb Past - Femoral Tein, which becomes posterior below. 
Ok Outer Side - Psoas muscle, anterior crural k long saphenous nerres. 

IN MIDDLB THIRD OF THIGH — It lies behind sartorius in Hunter's canal, 
-a deep depression between vastus intemus k tendons of adductors longna h 
magnus closed in anteriorly by a band of fasoia,-and has femoral rein behind 
it & to its outer side, and long saphenous nerre to its outer side k in front. 

BRANCHES: 

Snperfloial Epigastrio — Arises dose to Poupart's ligament. Through sapbe- 
nous opening, and then upwards and inwards in superficial fascia of abdomen, 

and anastomoses with deep epigastric k internal mammary. 

Superficial Oirotmo^ex iliao — Arises close to Poupart's ligament. Pieroea 
fascia lata on outer side of saphenous opening, and upwards k outwards be- 
low Poupart's ligament to crest of ilinm. Anastomoses with circumfiex iliao 

k gluteal arteriei. 

Superficial or Sup. Bzternal Pudic — Arises near preceding. Inwardf 
through saphenous opening, and then across spermatic cord or round liga« 

ment to integument of abdomen, penis k scrotum, or labia. 

Deep or Inf. Sztemal Pudic — Arises with or near preceding. Inwards be« 
neath fascia lata, which it pierces opposite pubes, to integument of perinsenm 

k to scrotum or labia. 

Proftinda Femorisi or Deep Femoral — "^ide next Tablet. 

Muscular Bra. — Numerous, and given off along entire course. 

Auastoniotica ZUagUa — Arises in Hunter's canaL Descends upon tendon of 

adductor magnus, and dirides into i 
SuPEEYiciAL BsAKCH - With internal saphenous nerve to integ^ument of inner 

side ef knea. 

Deep Brakch - Through substance of vastus intemus to inner side of front of 

knee, and anastomoses with superior internal k superior external artion- 

lar arteries k with recurrent branch of tibial. 

OOLLATEBAL OIBOULAT. — Is reestablished after ligature of the cokmok feicobal 
through the gluteal, flio-lumbar k circumflex iliao arteries, which join with 
the external circumflex, through the obturator k sciatic, which join with Uie 
internal circumflex, through the comes nervi isohiadici, which join witli 
the terminal k perforating branches of the profunda . - After ligature of the 
SUPEE7ICIAL FEKOEAL it is reestablished mainly through the deep femoral h 
its perforating branches, which join with the articular branches ^ the popli* 
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DEEP FEMOBAIi ABTEBY 



From outer ft back part of femoral one or two inobes below Ponpart'i ligament^ and neufj 

equals raperfioial femoral in dae. 
FasBes:- 

Downwards ft outwards in front of iliaons, on enter side of femoral arterji 
Downwards ft inwards bebind femoral vessels ft profunda vein, and in front of 

peotineiu: 

Baolcwards between peotinens ft addnotor longpu ; 

Downwards bebind addnotor longns, in front of addnotors brevis ft magnna ; - 
and ends in a small branob, whicb perforates lower part of addnotor magnna to mva- 
oles of baok of tbigh^ and anastomoses witb inferior perforating ft with 

branobes of popUteaL 



BRANCHES: 



EXTERNAL CIRCUMFLEX — ^^ larger. From enter side of artery cloae 

toitsorig^ 
Ontwards between brancbes of anterior omral nerve and beneath sarto* 

rins ft reotns, and divides into branobea ; 

Ascending - Beneath tensor vaginss femoris, and anastomose with glnteal ft 

oironmflez iliaa 

Descending - Usnallj three or four ft of considerable size. - Beneath reotna 
mnsole to vasti, principally the external. One large bnmoh desoenda 
with nerve to vastus extemns as low as knee, and anastomosea with 

artionlar branches of popliteaL 

Transvebse - Smaller. Wind ronnd femnr below trochanter msjor in snbstaaoe 
of vastus extemns, and anastomose with internal Qironmflez, soiatio 

ft superior perforating. 

INTERNAL CIRCUMFLEX '— The smaller. From inner ft baok part oloae to 

origin* 

Backwards between pectineus ft psoas, and winds ronnd inner side of 

neck of femur to interval between qnadratns femoris and addnotor 

magnus, and anastomoses with external oironmflez, soiatio ft anpe* 

rior perforating. Gives off branches : 

Ascending - To adductor mnsoles, gracilis ft obturator extemns ; anastomoaea 

with obturator. 
Descending ~ Between adductors brevis ft mag^ns, whiob it supplies. 

Aeticulae - Into acetabulum tbrongb notch beneath transverse ligament g 
supplies adipose tissue, and sends twigs along ronnd ligament to head 

of femur. 

PERFORATING — Usually three ft of good size. - Arise behind adductor longns^ 

above, in firont of, and below, addnotor brevis, and pass to baS of 

thigh, tha 
SXJPERIOB, — Perforating the addnotor magnns above the brevis (aoma- 

perforating adductor brevia alao) g 
MIDDLE, — Perforating both these adductors ; 

INFEBIOB, — Perforating the adductor magnns below the brevia; 

and supply hamstring mnsoles ft anastomose with eaoh other, 
sciatic, internal oiromflex ft termination of proftmda, the wiM^ j^^ 
one, the largest giving off ascending ft descending branohes, and 

nntrient artery of finaur* 
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POPLITEAL ABTEBY 



OommenoM at opening in lower part of adductor magnni. 

Downwards ft ontwardi to back of knee-joint, and then yerticallj downwards to low«r 

border of poplitens mneoley where diTidea into anterior ft posterior tlbiiL 



RELATIONS: 



lit FaoMT - Lwer ft posterior snrfisoes of femnr, posterior ligament of knee^Joint^ 

poplitens musole. 

BiHUTD - Skin ft fascia ; quantity of fat ft lymphatic glands ; semimembranosns i 

gastrocnemius, plantaris, soleus ; popliteal rein, internal popliteal nerre. 

On Ikkbr Side - Semimembranosus ; inner condyle ; inner head of gastrocnemius. 

On OvTSR SiDB - Biceps I outer condyle ; outer head of gastrocnemius, plantaris. 

Popliteal vein lies close to artery, and is superficial ft external to it except 

at lower part, where it crosses to Inner side ; it is frequently douUe 

at lower part. - Internal popliteal nerre is more superficial ft exter* 

nal above, and is superficial ft internal below. 



BRANCHES 



MUBOULAR: 

Sup6Xior — Two or three, small, to hamstring muscles ft rasti. Anasto- 
mose with perforating ft articular arteries. 
Inferior or Sural — Two, large, to heads of gastrocnemius ft plantaris. 

ODTANKOUB: — A few, slender; arise separately or with sural. Over gastroc* 

nemius to integument of back of leg. 

ABTZODLAB — Five : 

Superior - Two. Wind round femur abore condyles to firont of knee, pas*^ 

sing, the- 
IimiK AL, - Beneath tendon of adductor magnns i 
XzTiRNAL,- Beneath tendon of biceps; and both diriding into 

Superfidai ft d€ip h's, - to vasti, femur ft joint, and anastomosing 
with each other, and with inferior articular arteries, anas- 
tomotica magna ft descending branch of external oir» 

cumflex. 
A^gOt- Arises behind posterior ligament of knee-joint, which it pierces to- 

supply interarticular ligaments ft synoTial membrane 
Inferior - Two. Arise beneath gastrocnemius, and wind round head of tibi* 
beneath internal ft external lateral ligaments, the external artery 
passing above head of fibula ft beneath tendon of biceps. Diride 
into numerous branches to firont of knee, and anastomose with eaoh 
other, and with superior articular ft the recurrent branch of tibiaL 
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ANTEBIOB TIBIAIi ABTEBY 

Anterior ft smaller branch of bifurcation of popliteal opposite lower border of popliteni 

miuole. 
Forwards between the two heads of tibialis posticus, and between tibia A fibnla throngh 

opening in upper part of interosaeoos ligament. 
Downwards in front of interosseoos ligament, shaft of tibia ft ankle joint ( where becomes 
dorsalis pedis), passing between tibialis anticns ft extensor longns digitoram, 
between tibialis anticns ft extensor proprius pollicis, between tendon of extensor pro* 
prins pollicis, which crosses it, and innermost tendon of extensor longns digitomm ; 
- lying in a line from inner side of head of fibnla to midway between malleoli, and 
being deeply situated, above, between muscles on either side ft beneath tendon of 
extensor proprius pollicis, and superficially, below, beneath skin, anterior annular 

ligament ft fiasoia. 
• Has two yensB comites. Anterior tibial nerve is first external, then anterior, 

then itg^ain external to it. 

BRANCHES: 

Roonrrent tibial — Arises in upper part of leg. Upwards through tibialis anticus 
to front of knee, and anastomoses with inf. articular branches of popliteal. 

Muscular — Numerous small branches to muscles on either side. 

Malleolar — Two ; rather variable in size. Arise near ankle, and pass, the 

Internal, -To inner ankle beneath tendons of extensor proprius pollids ft tibia- 
lis antious. 
External, -To outer ankle beneath extensor longpu digitorum, 

and anastomose respectively with posterior tibial ft internal plantar, 

and with tarsal ft peronesl. 



DOBSAUS PEDIS ABTEBY 



Vrom bend of ankle to back of first interosseous spaoe, resting upon bones of tarsus be- 
tween tendon of extensor proprius pollicis ft innermost tendon of extensor brevis 
digitorum, which crosses it near termination, and having anterior tibial nerve on its 

outer side. 



BRANCHES : 



Tarsal — Arches outwards beneath extensor brevis digitorum, and anastomoses with 

metatarsal, external malleolar ft external plantar. 

Metatarsal — More or less obliquely forwards in front of pteceding. Gives off the 

Thbxe outer Dorsal Interosseous Arteries -Along corresponding interosseous 

spaces. Are joined by anterior ft posterior perforating branches, and 

supply dorsal digital branches to 3| toes on outer side of fbot. 

Dorsal Art. of Oreat Toe — ^ ^^ fi^*Bt dorsal interosseous artery, and supplies 

dorsal digital branches to li toes on inner side of foot 

OoXUXnunicating — Between the two heads of first dorsal interosseous mnsole, and 

inosculates with external plantar, completing plantar aroh. Gives off 
plantar digital branchen to li toes on innor side of foot. 
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POSTEBIOB TIBIAL ABTEBY 



Pofterior St Urger branoh of biftiroation of popUtoAl opposite lower border of poplitene 

muBele. 

Downwards St inwards npon tibialis postions, flexor longns digitomm, lower end of tibia St 

ankle Joint, being oorered by gastrocnemius, solens and deep layer of fasoiain npper 

two-thirds, and, in lower third, by integument ft fasda only on inner side of tendo 

Achillis. 

DiTidet into the two plantar arteries midway between internal malleolns ft heel, and between 

tendons of tibialis posticus ft flexor longns digitomm, which are anterior ft internal 

to it, and tendon of flexor longns poUids, which lies posterior ft external. 

Internal popliteal nerre is first posterior ft internal to it, but soon crosses to 

its outer side. 



BRANCHES : 

P6roilMl — Arises an inch below lower border of poplisais. 

Downwards ft outwards upon tibialis posticus ft flexor long^is pollicis ft between 
flbres of latter miscle, and beneath soleus ft deep layer of fascia, and 
ends on outer side of os calcis, joining wish, external malleolar ft 9xtemal 

plantar. Gives off branches : 
HuscuLAB -To soleus ft muscles of deep layer, and peronei. 

NtTTBiSMT TO FiBULA - Downwards in nutrient oanal towards lower extremity 

of the bone. 
CoMMUNiCATiNO TO PosT. TiBiAL - Inwards beneath flexor tendons a little 

above ankle joint. 
Amt. Pbronbal - The largest branch. Through interosseous membrane two 

inohes abore malleoli. Downwards beneath peroneus tertius to 
outer side of tarsus, and joins with external malleolar ft tarsal. 

UUBOUlftT — To soleus ft muscles of deep layer. 

Nutrient to Tibia ~ The largest of the nutrient arteries. - Downwards in nutrient 

canal towards lower extremity of the bone. 

OommtUlioatinj to Peroneal — Outwards beneath flexor tendons a little above 

ankle JoiaAu 

Internal Calcanaan — To integument ft fat about tendo Achillis ft heel. 
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THE PLAKTAB ABTEBIES 



Branohes of bifnroation of posterior tibuil! benoAt^ 




INTERNAL PLANTAR - The smaller. 

Forwards between abductor polliois A flexor broTis dlgllomB^ 

first metatarsal bone in a small branoh wbioh nma along nner Iwilta cf | 
toe, and joins with the oorresponding plantar digital mhmrj firoas 




EXTERNAL PLANTAR -The larger. 

Outwards between flexor breyis digitomm & flexor aooeasorias^ and tlwB iorwardi 
tween former muscle & abductor minimi digiti aa fiar aa baaa of fich meiati 

1 

Bound. outer border of flexor aooessorius, and inwards «p«i iatenMni A t aaea ci 

metatarsal bones, -beneath adductor polliois, flexor teBdoaa A bnolnioalei 

back of flrst interosseous space, where inosonlatea with oommnnioatfng brs 

of dorsalis pedis, t^aa eompletipg plantar i 

BRANCHES : 

Posterior perforating — Three -Through baek pari of three oeler ink 
seous spaces, and inosealate with dorsal iatafoieoai branoliea 



Plantar interosseous (Digital ) — Four. Forwards wpm in ter oase o a a sf 
(outermost crossing under surfkoe of Uh metataraal bone « 
ooTor of abductor A flexor breris Binimi digiii), and ■vpplj' pb 
digital branches to ^ toes on outer side of fiioi. The three fnaen 

giveci 
Amt. PimroKATiNO jletibies - Three. Through anterior pari cf tl 
outer interosseous spaces, and inoecalate with the donal iafei 
MOBS branehet tnm Metatenal Jusi Mbie thsx Uflnvateu 



THE VEINS. 
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DESCENDING TRUNKS of FIRST ORDER. 



INNOMINATE VEINS — Two large tnmks formed by jnnotion of intenial Jngnlar A 

snbolaTian behind correBponding Btemo-olayiealar artlonlation. 

BIOHT INNOMINATE — An inoh & a half long, gomewhat ■mailer than the loft» 

and nearly rortical. Liei snperfloial & external to innominate artery, 
and is separated externally fh>m right Inng by right phrenic nexre & 
pleora. Joins with left innominate jnst below cartilage of Ist rib to fbrm 

superior cava. ReceiTeax 

Right Lympliatio Dnot - At its origin, in angle of junction between 

right snbclarian vein i right iDternid jngahur. 

Tributary Branches: ^ Right Vertebral, internal Mammary^ Inferior Tkjh 

raid, &* Sufirior IniertostoL 

LBFT INNOMINATE — Three inches long, & somewhat larger than the right. 

Descends obliquely from behind left stemo-claTicular articulation to 

lust below 1st oostal cartilage of right side, lying in front of innominate^ 

left common carotid & subclayian arteries, and behind 8temo«hyoid & 

-thyroid muscles, remains of thymus gland, k stemunu Beoeiree 

Tributary Branches : Left Vertebral, infernal Mammary, Inferior Tkyrptdg 
Superior Intercostal^ and sometimes some small Thymic &* Ferinrdiae 

Veins* - The innominate veins haTO no Tal?ei. 



SUPERIOR VENA CAVA — Short thick trunk (2^ to S inches long), slightly cnrred, 

& convex to the right. Descends vertically along right side of ascending portion of 
arch of aorta & in front of root of right lung from just below 1st costal oartilagB 
of right side, enters fibrous bag of pericardium about an inoh and a half above 
the heart, becomes invested anteriorly by serous layer on the same bag, and opene 
into upper A front part of right auricle ; is separated eztemally from right lung 
by right phrenic nerve h pleura, and its anterior relatums are the same at those 

of the innominate. - Beoeivee 

Tributary Branches; - Vena Atygos Major^ and some small Pericardial 6* 

Mediastinal Veins. - Has no raHei. 
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THETR TBIBUTABT BBANCHES. 



Vortabral * Commenoes in deep mviolei of vpper & back part of neok, and thea 
aooompaniei Tertebral artery through foramina in tranirerae prooenee of the 
irertebr» from the atlae to the 6eh, and openi into baok part of innominate oloec 
to its origin, oroeaing, on the right side, the first part of the inbolaTian artery g 
ita opening ii gaarded by a pair of yalyes. BometimeB double inferiorly^ 
one of its tronki pasting throngh small foramen in transrerse prooess of 7th 

cerrioal Tertebra. BeoeiTes 
Tbibutabt Bkamchbs : - Dorsi-Spinal^ MmingC'Rachidian^ Ascending &* Deep Cervical* 

Xntdmal Mammary - Two to each artery. Aooompany artery reoeiTing oorrai 
ponding branohei , unite into one trunk at upper pare of thorax, and open into 

firont of innominataw 

Inferior Tliyrold - One on eaoh side, sometimes more. Oommenoe in yenou 
plexus upon thyroid gland, oommunioatlng with middle ft superior thyroid g 
descend in front of trachea, oommunioating with eaoh other by numerous 
transverse branches, and, inclining outwards beneath sterno»thyroid, open, th« 
left one into middle of left innominate, the right one into termination of right 

innominate, their opening being guarded by a yalTO. Beoeift 

Tbibutabt Bbamchbs i - Tracheal 6* Inferior Laryngeal* 

Supaxior IntarOOStal - The risht one is smaller than the lefb, and closely oorrea* 
ponds to its artery. The left one, in addition to oorresponding to its arter/f 
reoeiTes the interoostal Teins fh>m the two, three, or four first spaoee, rarying 
in rise in oorrespondenoe with the increased or diminished sise of the left 
superior asygos ; it also receives the left bronchial Ttin. - These Teins ara 
oooasionally seen to take a desoending course, and to open into the Tena asygos 

mijor. 

Vena Aaygoa Ml^or - V- Spinal Teins, Snd Tablet 

Thymic - \ 

P H A\ - ( Small, irregulari open, most of them into left innominals or 
ancaraiao - > superior ostsi some into internal mammary. 

Madiaatinal-] 
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VEINS of HEAD & NECK— 1st Tablet. 



TRUNKS. 



ANTERIOR JUGULAR VEIN — Oommenoei in rabmazillary region and dasoendi 

beneath platjsma between atemo-mattoid A middle line of neok, and then 
deeply beneath etemo-mattoid, beneath which mnscle it oommnnioatea with 
external A intemnl jntcnlars, and nsnallf also with its fellow by a long & narrow 
traniyerse branch. Ends nflnally in eabolariAn close to external jngnlar, aome* 

times in terminal portion of external jagular. Receivea 

Latbral Tributart Branches: - A few laryngeal veins h sometimes an inferior 

thyroid vein. - Varies greatly in size, and is frequently absent on one aide 

or other. 

■ZTBRNAL JUGULAR VEIN — Formed by coalescence of temporal, internal 
maxillary, & posterior auricular, and commences in substance of parotid gland 
opposite angle of jaw. Descends perpendicularly over stemo-mastoid h along ita 
posterior border, beneath platysma ioTer superficial cervical n., and, perforating 
deep fascia, opens into subclayian externally to internal juspilar. Has two 
pairs of valTes situated, one at its opening into subclarian, the other abont an 

inch h a half abore olaviole. - BeceiTea 

Lateral Tributary Brakchbs i - Suprascapular^ Transversalis Collin 6* P&sUrior 

External yugular^ sometimes the Occipital; - and communicates with the 

anterior a internal jugulars, with the latter by a large branch in snb* 

atance of parotid. 

INTERNAL JUGULAR VEIN - The continuation of lateral sinus oppoaite 

jugular foramen, in which foramen it is expanded into the gulf^ or smut of ihi 
internal jugular vein. Descends rertically, lying first on outer side of A a little 
behind internal carotid, then on outer side of common carotid, and finally, on 
the left side, on outer side & in fVont of common carotid, and, on the right side^ 
externally to ft at a certain distance from it, in front of first part of subolaTian. 
The eighth h ninth nerves lie on inner side & in front of its sinus ; lower down 
the spinal accessory crosses the vein posteriorly, and the glosso«pharyngeal & 
hypoglossal pass forwards on its inner side, between it and the internal oarotid ; 
the pneumogastric lies along whole of neck between h behind the two Teaaelai 
behind the vein are the recti capitis lateralis, anticus major, k the longoa ooUL 
- Joins subclavian behind stemo*clayioular articulation to form the innominate^ 
a pair of Talres being situated at or a little above its terminaUon. - Beoeivoa 

Lateral Tributait Brakchbs : - Occipital (usually), Facial^ Lingual^ Pkaryngeal^St^ 
mar 6f Middle Thyroid; - and oommunicates bv a large branch with 

eacternal jugular in anbstanoe of pMOlid. 
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VEINS of HEAD & NECE 



THEIR TRIBUTARY BRANCHES. 

TRXBXTTART BRANCHES OF THE EXTERNAL JUGULAR: 

TdXHporal - OomTnenoei on side of Tertez by anterior it poiten'or branches, which 
join respeotiTely with frontal, ft with posterior aaricnlar ft ocoipital, and then 
nnite Jast above ijgroma. The trank reoeires the middU temporal S* transviru 
faa'al, accompanies its arterj through parotid gland, and joins with internal 

maxillarj. 

Internal Maxillary - Beoeiyes branches corresponding to those of arterj, and 
joins with temporal to form principal origin of external jugular, the temporo- 
msxillarj trunk giring off in snbstance of parotid a large branch of oommnni- 
cation to facial. - The reins corresponding to the branches of the internal 
maxillary arterj form the ^erygoid plexus^ which occnpies the space between 
the temporal ft pterygoid mascfes, and which commnnicates with the carern- 

ons sinus ft the facial rein. 

Posterior Auricular - Oommencei above and behind ear, communicating with 
occipital ft posterior branch of temporal, receires styh^mastoid^ and opens into 

temporo-Riaxillorj trank just aboTO origin of external jugular. 

Occipital - "Vide below. 

Posterior External Jugular - Lies between trapeslus ft splcnins, and returns 
the blood from integnment ft superficial muscles of upper ft back part of neck. 

Opens into exremal jagular jast below middle of its course. 

TRIBUTARY BRANCHES OF THE INTERNAL JUGULAR : 

Occipital - Commences ot back of Tertex, accompanies its arterj, receires ma»» 
toid'^vAw^ nnd opens into upper part of internal jagular, or sometimes into the 
external jugular. - The mastoid rein establishes a communication between it ft 

the lateral sinus. 

Facial - Tho continuation of angular vein opposite inner canthus. Downwards ft 
outwards behind facial artery, taking a similar but less tortuous course beneath 
syj^omatici and over IcTatores labii suporioria ft anguli oris ft buccinator | 
crosses lower jaw in front of masseter; and, descending oyer stylo^hyoid ft 
posterior belly of digastric ft beneath platysma, opens into the internal jugular. 
'BAQWt^.^ Supr no 'bital k, frontal (forming together the angular^ falptbral^ infra* 
orbital^ superior 6^ inferior labial^ buccal^ masseteric^ submental, inferior palatitu, su^* 
maxillary, 6^ ranine, and a large branch of communication fro:n temporo* 
maxillury trunk; communicates freely with ophthalmic Tein ft pterygoid plexus. 

Lingual - Commences on dorsum, side, ft under surface of tongue, follows arterj 

and opens into internal jagular. 

Pliaryngeal " Commences in a minute plexus at back ft side of (harynx, receiTcs 

uiumug^al, vidian, A sphencpalatine veins, and opens, usually into the internal 

jagular, sometimes into the facial, lingual, or inlerior thyroid. 

Superior Thyroid " Commences in substance ft on surface of thyroid gland, 

accompanies its artery, receiving the superior laryngeal, and opens into the 

internal jugular below the lingual. 
Middle Thyroid * Commences in lower part of lateral lobe of thyroid glaa<L 
reoeives a few small branches from larynx ft trachea, crosses common carotid 
beneath stemo-mastoid, and opens into lower part of iuternol jugular. - 
Before opening into the internal jugpilar, the facial, lingual ft superior 
thyroid veins otten join into a plexus in front of upper part of common carotid* 

The vaie^al s^l» has already been described. 
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CEBEBBAL & CEBEBELLAR VS. & VS. of the DIPLOIC. 



GEBfiBRAL VEINS *" Have Tery thin ooats devoid of mascnlar tinniOy aad no TtlTai. 

They may be divided into raperfloial A deep. 

SUPERFICIAL ^ Hainly lodged in the inloi. They reoeire branohes from the rab- 
stance of the brain, and open into the sinnses of the dara mater. They are divided 

intOf 

Suporior - Seven or eight on each side. Pass forwards & inwards to longitudinal 

fissnre, where they receive the internal cerebral veins from inner snrfaoe of 

hemispheres, become invested by a tnbalar sheath from the arachnoid, 

and open into the superior longitudinal sinuses, most 6l them towards its 

posterior part, and most of them from behind forwards. 
IntdXHftl " Ck>llect the blood from the inner flat surface of hemispheres, and ascend St 

join the foregoing to open into the superior longitudinal mnas. 
Anterior Inferior - Collect the blood from under surface of frontal lobe, and open 

into cavernous sinus. 
Inferior Lateral - Collect the blood from under surface of temporo-sphenoidal lobe, 

and open into the lateral & superior petrosal sinusos. 

Inferior Median ~ Collect the blood from interpeduncular space & from under sur. 

face of occipital lobe, and open into the straight sinus behind the venae Galeni. 

DSSP — Are two terminal trunks, the vensd Galeni, formed by junction behind anterior 

pillars of fornix of the choroid vein with the vena corporis striati. 

Clioroid Vein ~ Buns forwards & inwards in choroid plexus along outer margin of 

velum interpositum, receiving branches from hippooampas major, fornix, & 

corpus oallosum, and joins with the vena corporis striati behind anterior 

pillar of fornix. 

Vena Corporis Striati - Commences in groove between corpus striatum St optio 

thalamus, receiving numerous branches from both these parts, and joins with 

the choroid vein behind anterior pillar of fornix. 
Vena Galeni - Backwards along middle lino of velam interpositum; through trans- 
verse fissure between tnbercula quadrigemina & posterior extremity or 
splenium of corpus oallosum ; and opens into anterior extremity of straight 

sinus. Booeives a few of the superior cerebellar veins. 

CEREBELLAR VEINS — occupy the surface of the organ, and are divided into s 

Superior - Pass forwards St inwards over hemispheres St superior vermiform process, 
and open, most of them into the straight siuns, some of them into the vensa 

Galeni. 
Inferior - Pass outwards, and open most of them into the lateral sinuses, some into 

the saperior petrosal sinuses. 

. . 

VEINS of thO DIPLOE — Are seen, when the outer table of the skull is removed by 

means of the file, to form an irregular network of venous canals hollowed out in the 
substance of the bones, and lined by a thin stratum of elastic tissue St a layer of 
squamous epithelium. They present a few pouch-like dilatations or ouls*de*sac, and 
are most developed in the aged. In early life, and as long as the cranial bones are 
ununited, esoh bone has its separate set of veins, but when the sutures have become 
ossified, the veins of one bone communicate with those of the adjoining ones. The 
veins of the diploe may then be divided into four sets, as follows (Bresohet) t 
Frontal - Descend in central part of frontal bone, and open into the supraorbital vein 

by an aperture in the supraorbital notch. 
Anterior Temporal -- Descend in lateral portion of frontal bone St in great wing of 

sphenoid, and open into one of the deep temporal veins. 
Posterior Temporal - Descend in parietal bone, and, at its posterior inferior angle, 

open into the lateral sinus. 
OOOipital *- Descend in oocipital bone, and open, either into the occipital vein, or into 

the occipital thina. 

The veins of the diploS have numerous oommunioationt with the meningeal 

veins & sinuses of the dura mater, and with the veins of the perioraninnL 
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SINUSES of the DX7BA MATEB. 



Teiioni canals fifteen in namber, and more or leas trianpnilar ia ibape, the outer ooat of which if fbrmad 
bj the eplitting of the dnra mater, while their inner coat ii a oontinaation of the inner or ■eroni ooai 

of the Teins. Thej are divided inioi 
PoflTiB0.8nPEBiot Gbouf: " Superior JjmgUudmalt InfMor JJmiiititin^, Strai^fU^LataoaL ^ 

O.-eipUal, all oonTerging towards tho TaraiW OhMOL 
AHTKBclNPSmiOB Oboupi - Cavernous, Circular, Transverse, Superior <&• Inferior Petrosal^ all 

conTerging towarde the sella toroloa* 

Supdrior LOB^itadinal Blnus - Oommences at foramen cosoanfi, through whioh it frequently oommmu 
icates by a minute branch with reins of Schneiderian membrane of nose. Bans backwards in attaoh* 
ed margin of falz cerebri, grooring middle line of fr->ntal, adjacent borders of parietals & saperior 
dirision of crucial ridge of occipital, and opens into toroalar Herophili. Numerous fibrous bands 
the chordm WUlisii^ cross inferior angle of its oayity, and the plandula Pacoliionii project into its 
base. It receires the superficial reins of upper part of hemispheres, numeroas reins from diploS di 
dura mater, and, at posterior extremity of sagittal suture, the parietal reins from the pericranium* 

Inforior Lontfitndilial Sinns - Sometimes called a rein on account of its cylindrical form. FoUowB 
posterior part of free margin of falz cerebri, and opens into anterior extremity of straight liniis 
behind the rensd Galeni. It receires several small reins from the falz, and acoasionally a few from 

inner surface of hemtsphorei. 

Stntlght Sinus - Buns downwards & backwards in line of janctiou of falz oerebri with tentorium oero* 

belli, and opens into torcular Horopbili. Beceives ream Oaleni, inferior longitudinal sinus, inferior 

median oerebral, & superior cerebellar reins. A few fibrous bands oroas its superior angle. 

Occipital Sinuses ~ Usually two, small, contained in attached margin of falz oerebellL Arise near pos- 
terior border of foramen magnum in seroral small reins which oommunicate with posterior longi* 
tudinal spinal reins. They pass backwards k upwards, and open separately or together into 

torcular Herophili. 

IifttOTftl Sinuses - Two, large. Oommenoe at torcular Herophili; pass outwards in posterior attached 
margin of tentorium oerebelli as far as base ol' petrous portion of temporal bone, grooring occipital 
h posterior inferior angles of parietals; curre downwards & inwards grooving mastoid portion of 
temporals and again the occipital at its lateral angles ; and are continued into the internal jagii« 
lar rein throagh posterior cater or larger part of foramen laoerum posterius. - Tbey receire ths 
inferior cerebral a inferior cerebellar reins & some veins from the diploS, they are connected to 
the cavernous sinus by the saperior & inferior petrosal sinuses, and they communicate through ths 
mastoid foramen with the mastoid ft posterior condyloid reins of the pericranium. The right ons 

is generally somewhat the larger of the two. 

TOfOUlar Heropllili -An irregular ozpansion of the postero-superior group of sinases pretty nearly oorb 

respondfug in situation to the external o'^cipital protaborance, and formed by the coalescence of 

ti.e saperior longitudinal, straight ft ncoipital sinases, which pour their blood into it, and of ths 

lateral sinuses, which convey tl-.e blood from the torcular to the internal jugular reina. 

OftTCmOUS Sinuses - Tw'o larg^ but short sinuses, eztending on either side of sella turcica from sphs* 
noidal fissure to apez of petrous portion of temporal bone, and communicating with each other 
through circalar ft transverse sinuses, and with tho lateral sinuses throagh the saperior ft inferior 
petrosal. Their carity is intersected by numeroas fibrous bands ft small ressels; hence their 
name. Against their inner wall, separated from the blood by the lining membrane of the Binn% 
are the carernous portion of the internal carotid artery, the 6bh nerve, ft the carotid ft oarerooos 
plezuses of the sympathetic; in their outer wall lie (h>m abore downwards ft from within outwarda 
the 8rd, 4ib, ft ophthalmic nerres. They receire the ophthalmic ft anterior inferior cerebral reins. 

OirCUlar Sinus - Placed snperflciallr in ring of dura mater which surrounds pituitary body. BeoeiTSS 
small reins from this body, adjacent bone, ft dura mater, and oommnnlcates on either side with 

the oarernous sinos. Its posterior half is generally larger than the anterior. 

Tfftftty^y^^ Sinus -- Small ft short. Grosses fore part of basilar groore, connecting oarernous ft inferior 

petrosal sinuses of one side to those of the other ; is sometimet doubhk 

Superior Petrosal Sinus - Small, along upper border of petrooa portion of temporal bone in anterior 
sttaohed margin of tentoriamy connecting lateral ft earemons sinnses of same side. BeoeiTSS 

inferior oerebellsr ft iateior Istsrsl oarebral Tsiai^ 

Tuftrtor Petrosal Sinus - Somewhat larger than foregoing. Along gnwfe ia fslro imeiwlisl 

oooneoting osTemona liBns to tsrsiinstioB of the Islstel k 
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i ; VEINS of UPPER LIMB-lst Tablet. 



j i SUPERFICIAL VEINS -Aro« 



JiadiaJ, Ani, 6« PM. Ulnars 

Median^ 

MeHttn CipkaKcf Median Basilic^ 

Cephalut BasUic, 



'^ ^ Bftdial - Oommenoei at onier side of aroh on dortnm of hand. ReoeiTSt branohei fi 

1^ ■ baok of thnmb & index fing^, afoends along front of outer Bide of fore-a 

i i oommnnioating with median, and joins at bend of elbow with median oeph 

to form the oephi 

Anterior Ulnar - Oommences on anterior aspeot of wrist & inner side of palm of hi 

asoends along front of inner side of fore*arm oommnnioating with posterior nl 

k median, and, at bend of elbow, joins with posterior ulnar, & then with med 

I basilic, to form the bas 

Posterior Ulnar - Oommences at inner side of aroh on dorsum of hand, reoeii 
▼ena saWatella from little finger, ascends along baok of inner side of forearm, i 
at bend of elbow, joins with anterior ulnar, k then with median batilio, to form 

bas 

Bledian - Commences in superficial struotures of palm of hand, asoends along mi^ 
of front of fore-arm oommnnioating with radial & anterior ulnar, and, after 
ceiving a large branch from vense oomites of brachial, divides at bend of ell 

into median cephalio & median baai 

Median Cephalic - Usually the smaller. Asoends in groove between bioeps & i 
inator longas, lying mamlj in front of branches of anterior division of eztei 

cutaneous nerve, and joins with radial vein to form the cephi 

Bledian Basilic -* XJaually the larger. Ascends in groove between biceps & proni 
radii teres, being more or less surrounded by branohes of anterior divisioi 
internal oataneoas nerve, and lying in front of brachial artery, from which ii 

separated by bicipital or semilunar fas 

Ceplialic " Somewhat smaller than basilic. Ascends in groove along outer bordei 
biceps and then in interspaod between pectoralis major & deltoid, in which Uti 
situation it is accompanied by humeral or descending branch of aoromio-thon 
artery, and ends in axillary vein between coraooid process & clavicle, its open 
being guarded by a pair of valves. It communicates sometimes with eztei 
jagular or subclavian by a email branch which ascends in front of clavi 

Basilic - Somewhat larger than cephalic. Ascends in gproove along inner bordei 
biceps, pierces deep fascia witti internal cutaneous nerve a little below middl 

arm, and ends in one of the brachial veins or in the azilli 

N.— -Numerous varieties are observed in the disposition of the veins of 
bend of the elbow t the median vein with both its terminal branches may bo 
tirely wanting, or, the vein itself being wanting, its two terminal branohes n 
I be supplied either by the radial or the aatorior nli 
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VEINS of XTPPEB LIMB-2nd Tablet. 



DEEP VEINS 



AooompMiy the Arteriet, the Tana oomites being two in number to eaoh arteiT* 

ezoept in the cmo of axillary it inbolaTian. Thni there are reina i « 

7\oo Digital, Superficial Palmar^ Ulnar; 
M Deep falmar^ Radial; 
,9 Anterior ^ Fosteriar Interosseous : 
„ Brachial; -the ioteroBseoai Teins opening into the alnar* 

AXILLARY VEIN — Commenoei at lower part of axilla as a eontianation of the 
braohiali k median batilic. Aacends on inner aide of 8rd & 2nd parte of axillary 
artery, and on inner aide & aomowhai in front of lat part, Inoreaaing g^reatly in aiie 
by receiricg both the branchea oorresponding to thoae of the artery, and, near 
ita termination, the oephalio. la continaed into aabolaTian opposite enter 
border of lat rib. la proTided with a pair of ralTee oppoaite lower border of 

■nbacapnlaria. 

SUBCLAVIAN VEIN — ^rom outer border of lat rib to behind atemo-olaTionlar ar« 

tionlation, where it joina with internal jngnlar to form the innominate. It liee 

in aaocesaion i 

BeloWy in fronts ^ to inner side of 3rd part of artery^ rating upon pleura ; 
Below ^ in front of and part, grooving upper surface ofist rib infronloftubet* 
clefor scalenus anticus, and being separated from artery ly scalenus anticut 
^ phrenic nerve ; - this portion of the vein aometimea riaei in the 

root of the neck aa hit^h aa the artery. 
In front of ist part of the artery behind inner extremity of clavicle^ lying belo» 

the artery on the right nde, crossing it on the left. 

It reoeiTea, externally to the acalenaa , the external & anterior jognlar reina, 
and aometimea a amall branoh from the oophalio. It ia nanally prorided with 

yalvea about an inch from ita termination in the innominato. 
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ASCENDING TRUNKS of FIRST ORDER. 



COMMON ILIAC VEINS — Formed bj jnnotion of external A Intoraal fttrnM oppe 

site sacro.Tertebral artionlation (some anthors say opposite saoro-ilit# ■jmrhoadr 
osis). Obliqnelj upwards, the left one more obliquely than the ri^^bt, to a little U 
the right side of intervertebral diao between 4th it 6th Inmbar Tertebnea where the] 

nnite to Ibrm the inferior eaT» 

BIOHT COMMON ILIAC — Shorter St less oblique than the left one t lies at flrH 

behind & then on outer side of in arterj. Beoeifei 

Tributary Brandies : - Hw-Lumdar, it sometimes Lateral Sacral* 

LIjFT common iliac — Longer it more oblique than the right one ; lies at fini 

on inner side of its artery, and then passes behind artery of righj 

aide. Beoeirei 

Tributary Brandies: - Ilw-Lumhar^ it sometimes the Lateral &* MiddL 

Sacral, - The oommon iliac Teins have ae TalTea 



INFERIOR VENA CAVA — Formed by J auction of the two oommon iUAd a littU 

to the right side of intervertebral disc between 4th it 5th lumbar T«rtebrtt 

Along right side of aorta in front of right Inmbar & renal arteries it right orus of dia< 
phragm, passing in succession behind attached border of mesentery, ^raasrerBe por^ 

tion of duodenum, pancreas, it portal tmnk. 
Through groove or canal in posterior border of liver, where the hepatic Tdna open inloife. 

Perforates central or cordiform tendon of diaphragm between its middle it right laafloti. 

Vnters fibrous bag of pericardium, becomes inrested anteriorly by feroaa layer of aame 
•ac, and opens into lower it back part of right auricle near interanrioiuar aeptam, 

its opening being guarded by the Bustaohian rmlTe. BeoaiTii 



Tributary Brandies : - Middle Sacral, Lumbar^ Renedi Hi^aOc^ 

moHct Suprarenal^ 6* Inferior Phrenic ^ the middle aaeral lomstiaMi 

opening into th« toft ooanott lllMi 
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THEIB TBIBUTABY BRANCHES. 



IliO-LtUnbar - Open into oommon iliao. 

Lateral Saoral - open either into oommon or Into internal lliae. 

Middle Saoral - Open into lert oommon iliao or inferior oaTa. 

LnXXlbar - Three or fear on eaoh itde. OorreiiKmd to the Inmbar arteriei, and odleot 
the blood bj dorsal branches from the matoles dt integnment of the baok, and 
by abdominal branohes from the walls of the abdomen. Bonnd sidet of bodies 
of vertebrsd beneath psoas, reoeiring branohes from the spinal plexuses, and 
open into baok part of rena oava i the left Inmbar reins pass beneath the aorta, 
and are longer than the right ones. The two or three highest nsnally Join into 
a plexnSy from whioh arises an ascending trank, the ascending lumhar viim^ which 
forms the most frequent origin of the corresponding rena asygos. 

Spomiatio " Ascend along fVont of spermatic cord, forming a branched k oon* 
roXxLt^ ^Xbtjm^ the plexus pamfiiniformis ; enter abdomen and ooalesoe into two 
branohes which ran np upon psoas on either side of spermatio artery, the Tessels 
of the left side passing beneath the sigmoid flexure of the oolon ; and open by a 
oommon trunk, on the right side into the inferior cava, on the left side into the 
left renal. - The ovarian veins of the female fbrm their pampiniform plexus within 
the broad ligament of the uterus, and oommunioate freely with the uterine | 
their subteouent course Is the same as that of the spermatio veins in the male.- 
Yalvei are found in the spermatio veins, and oooasionally also in the ovarian. 

Benal - Large, short I lie in front of artery. The left vein is the longest, and Uflnal]7 
opens into the inferior vena cava a little lower than the right one; it orosaea 
aorta below origin of superior mesenteric artery, and receives the left sperma* 

tio, suprarenal, & inferior phrealo* 

Stiprarexial * Open on right side into inferior oava, on left side into renaL 
Inferior Phrenio ~ Open on right side into inferior oava, on left side into renaL 

Hepatio * Oommunioate within lobules of liver with lobular branches of portal Tafa. 
and also indirectly with terminal branches of hepatio artery (Kieman), and 
form in succession the intralobular & snblobular veins, and the hepatio velnt 
proper (Y. Structure of the Liver). These latter form three trunks aestitnte of 
valves, and open into the inferior oava whilst that vessel is oontalned in the 

groove in poeterior border of lifer. 
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VEINS of LOWER LIMB-lst Tablet. 



SUPERFICIAL VEINS. 



EXTERNAL or SHORT SAPHENOTTS— The ■mailer, oommenoetatoatei 
side of aroh on dorsam of foot. Acoompanies external or short saphenooi 
nerve behind outer malleolos, along enter border of, A over, tendo AohUlii, 
and between the two headi of gattrocnemine ; it then perforates deep faeela 
at lower part of popliteal ipaoe, and opens into the popliteal. It receiTei 
nnmerons branches from baok of legi and oommnnioates with deep Tains on 
dorsum of foot it behind external malleolns. It is provided with two ralves, 

one of which is always found near its termination* 

INTERNAL or LONO SAPHENOUS — The larger ; oommenoes at inner 
side of arch on dorsum of foot, ▲ooompanies long or internal saphenona nerve 
in front of internal malleolus, along inner side of leg, it behind inner oondyle j 
it then inclines forwards along inner aspeot of thigh, and, passing through 
saphenous opening, terminates in the femoral about an inch it a half below 
Fonpart's ligament. It receives numerous ontaneous branches firom leg A 
thigh, (the branches from inner aspeot of thigh frequently uniting into one 
large trunk); and it also receives near its termination, the superficial epig^as- 
trie, superficial circumflex iliac it superficial external pndio. It oommnni* 
oates with the internal plantar, anterior it posterior tibial, it femoral, and 
contains from two to six valves, which valves are usually more nnmeroiu In 

the thigh than in the leg. 
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"BINS of LOWEB LIMB-2nd Tablet. 



DEEP VEINS. 



AooompaDj the artariet, the TeD» oomitee being two in number for e*oh uierji 
except in the oaie of the popliteal, femoral, A external iliao. Thni there 

areTttinft* 
Tktw Exiemalt &* Internal Plantar^ Futenor Tibial^ &» Ptrommt; 
„ Darsalis Pedis, &* Anterior Tibial, 

POPLITZAIa VSIN — Formed by janoiion of Tenn oomitee of anterior A poetor* 
ior tibiaL Ii flrit superficial A internal to the arterj, and then raper. 
fldal k external to it. Beceivee the external or ihort ■aphenoni rein in 
addition to the veini correeponding to the branohei of the popliteal arterj. 

Ita Talvei are niaally fonr in namber. 

VSMOBAL V£IN — Posterior & external to the artery In Hanter's canal, but 
gets p rogr es sively to ita inner side by time it reaches Ponpart's ligsment. 
Aeoeives the long or internal saphenoni rein, and the branches corres- 
ponding to those of tho femoral artery, except the snperfioial epigastric, 
saperfidal ciroamflex iliac, k snperfioial external padic, which latter 
branches open into the internal saphenons. Has nsnally four or fire valves. 

BZTBBNAL ILIAC VEIN — Vein of left side lies altogether on inner side of its 
artery f vein of right side is first internal to ita artery, h then posterior 
to it. -Beoeives epigastric k drcamfiex iliao veins, and Joins with internal 
iliao opposite sacro41iao synohondroeif to finm the oommon iliao. Has no 

valves. 
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VEINS of the PELVIS. 



Are Che internal iliacs and their branohen, which branches correspond to the hnuiehflt of 

the internal iliac arteries, the nmbilioal arteries exoeptad* 

mTEBN AL ILI AO VEIN — Is internal St posterior to its artery, except taperiorlj A on the 

right side, where it becomes posterior to it. Joins with external iliao opposite 

sacro*iliac synchondrosis to form oommon iliac. - Beoeifest 

ViSCOral Branches -Form plexuses remarkable for their large size, their firequent ana* 

stomoses, A the nnmber of valves they contain. These plexuses are the t 

Hamobbhoidal - Sorronnds lower end of reotnm, and forms an important 

oommnnioation between general & portal systems of veins, for ftrom it 

arise the snperior, middle, & inferior hasmorrhoidal veins, whieh open 

respectively into inferior mesenterio, internal iliao, A podio. 

Yesico-Prostatic - Surrounds neck & base of bladder & prostate gland, and 
increases greatly in size as age advances. It oommnnioates posteriorly 
with haemorrhoidal plexus, and receives anteriorly the dorsal vein of 
the penis. - This vein runs along groove on dorsum of penis reoelving 
veins of glans & of corpus spongiosum and numerous superfieial 
veins, and unites with its fellow near root of penis to form one trunk, 
whioh trunk perforates triangular ligament beneath pubio aroh, and 
divides into two branches which open into the vesioo-prostatio pleKoses. 

UxiBiirK - Situated along sides A superior angles of uterus between layers 
of broad ligament Beoeives the large veins of uterus (uterine ainnses), 
and communicates freely with the pampiniform plexus of the orarian 

reins. 
Yaoimal - Surrounds mucous membrane & erectile stmcturM at orifloe ol 

Vagina, and communicates with the vesioal it hnmorrhoidaL 

Moii-VlBoeral Branches (Obtubatqb, Soutic, pudio,ilio.lumbab, LatxbalSagbai^ 

Gluteal) - Follow course of corresponding arteries, and do not reijutTe 

any special notioei 
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(FINAL VEINS. 



May be divided into erii«.spiiial or dorti-spinal TeinSi and into intra*epinal relni or Teint of 

the oord & iti membraniiu 

ZZTBA-SPINAL or DORSI-SPINAL VEINS — T^om a dense A oomplioated no4» 
work whioh rarronndi the laminn & the ipinoas, transrene^ it artioular proceaaes of 
the Tertebras firom the atlat to the oooovx. Posteriorly they reoeite small branoh«t 
from the mnscles A intefininient behind the spine, and oommnnioate with the intraspinal 
Toins by branohes whioh perforate the ligamenta snbflava. Anteriorly, afler af;r*lli 
oommnnioating with the intraspinal reins through the intervertebral K>ramina, they 
open into the vertebral veins, in the neck, the interoostal veins, in the baok, and the 

lumbar it saoral veins, in the loins it pelvit- 

INTBA-SPINAL VEINS — Hay be divided into anterior longitudinal, posterior longitndi. 

nal, it meningo-raohidian. - They are not provided with valvai* 

Antorior Longitadinal - Two large irregular tortuous trunks most developed ic 
the dorsal it lumbar regions, whioh desoend over baok of bodies of vortebm 
along whole length of spine on either side of posterior oommon ligament. They 
oommunioate with eaoh other opposite each vertebra by a transverse branch, 
whioh passes beneath the oommon ligament and receives the vonco basis vorte* 
bras. Opposite the intervertebral foramina, they communicate with the dorsi* 
■pinal veins, and also with the vertebrals, in the neck, the intercostals, in the 
back, and the lumbar A saoral veins, in the loins it pelvis. 

The tfffia basis vertebrarum, or veins of the bodies of the vertebrss, are contained 
in large tortuous canals very similar to those found in the diploo of the bouos 
of the skull. They arise fh^m the whole of the periphery of tho bodies, where 
they oommunioate with the small veins which enter through the foramina on 
the anterior surface, and, passing horiiontally backwards, they converge, 
lowards one or two principal trunks which open into the branches of communi* 

cation between the anterior longitudinal veina 

Posterior Longitudinal ~ Somewhat smaller than foregoing, but equally tortnona. 
Descendalong antorior aspect of laminas, communicating with each other, the 

anterior longitudinal, it the dorsi-spinaL 

Monintf O-Raohidian " Bmerge fW>m the oord chiefly along its postero-median fissure^ 
and form a minute plezns which surrounds the whole of the cord between the 
pia mater it the arachnoid. Near the base of the skull they unite into two or 
three small trunks, whioh oommunioate with the vertebral veins, and open into 
the inferior cerebellar. They join with the other veins of the spinal canal 
« through branches whioh aboompany the spinal nerves as far as the interrer» 

tebral fbr»miaat 
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THE VENiE AZYGOS. 



OoUect tho blood from the Intercostal ipaoes, and are three in number, the mafor, minor, 4 

left raperior. 

VENA AZTGOS MAJOR, or RIGHT AZYGOS — Oommenoea in the right as. 

cending lambar Tain, or sometimee in a branch from the inferior cara or the 

rif?ht r^nal. 
Through aortic opening of diaphragm on right tide of thoracic dact, behind A on 

right Bide of aorta; - sometimes through right cms. 
Along right side of epine in front of right intercostal arteries to 3rd dorsal rertebra. 
Arches forwards over root of right Inng, and opens into superior vena oara Joit 

before It enters pericardium. BeoelTes: 

Tributary Branohes : - Nine or ten icwer intercostal veins of right side, vena axy^s 

minor, several small oesopkageal, mediastinal 6* spinal veins, the right bronchial^ 

sometimes the rigkt superior intercostal, and oocasionallj the lefi one, 

VENA AZYGOS MINOR, or LEFT LOWER AZYGOS -Arises in left ascend. 

iug lumbar vein, or sometimes in a branch from left renaL 

Perforates left cms of diaphragm (passes sometimes through aortio opening), and 

ascends along left side of spine in firont of left intercostal arteries to 6th or 7th 

dorsal yertebra, 
Crosses spine behind aorta & thoracic duct, and opens into vena asygoe major. 

\{\ 



Tributary Branches : * ^<ff*^ or five lower intercostal veins of left side, several smalt 

mediastinal, oesophageal &* spinal veins 

LEFT UPPER AZYGOS — Receives the blood from those left interoostal Teins, nauallj 

two or three in number, which are situated between the interoostal Teini that 
open into the left lower azjgos and those that open into the left superior inter- 
oostal. It therefore varies greatly in sise, diminishing as these latter veins in- 
crease, & vice versa ; often it does not exist at all, or one or more of the 5th, 6th, 
& 7th left intercosal veins may merely open directly into the vena aiygos major. 
When there is a distinct left upper asygos, it opens either into the aivgos major, 
or into the left lower asygos. ^ A few imperfect valves are found in the main 

asygos vein} distinct valvet are found in the interooftal veinSi 
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PORTAL SYSTEM. 



PORTAL TRUNK — Formed by Jnnotion of splenic & fnperior mesenterio veins behind upper 

border of'head of pancreae. 

Upwards & to the righfc in right or free border of lesser or gastro-hepatic omentam, 
lying between A behind hepatic artery & bile dact, in front of foramen of Winsloir. 
Expands near right extremity of transverse fissare of liver into the simtis of (A^ portal 
rein, and divides into right branch, the larger St shorter, and left branch, the 
smaller A longer; which branches ramify in portal canals with branches of hepatio 
artery, bile daots, deep lymphatics, A nerves. (For distribution of portal vein 
in the liver and its continuation into the hepatic veins, vide Structnre of 

Liver). - Receives veins t 
Gastric 6* CysHc - The former nxns from cardia to pylorus i the latter 

frequently opens into right branch of portal vein. 

Spldnio Vdln - Arises by five or six branches of considerable siie, which emerge from 

hilnm of spleen and join to form one large trunk, which trunk takes a straight 

course from left to right behind upper border of pancreas, below splenic 

artery, and, at upper border of right extremity or head of pancreas, joins 

with superior mesenterio to form the portal trunk. Receives veins i 

Inferior Mesenteric (Vide below), Vasa Brevia, Left GastrO'Epipi<nc^ 

Pancreatic &* PancteaticO'DuotietuU, 

Superior Mesenterio Vein - Arises from area of distribution of superior mesenteric 

artery, (small intestine, coecum, ascending portion k right half ot trans- 
verse portion of oolon), its branches corresponding to those ot the artery. 
Its trunk lies to the right & a little in front of the artery, and passes with 
it in front of transrerse portion of duodenum h behind pancreas, and, at npper 
border of bead of pancreas, joins with splenic vein to form tho portal trunk. 

Inferior Mesenterio Vein - Arises from area of distribution of inferior mesea* 

terio artery (upper part of rectum, sigmoid flexure, descending 
portion & loft half of transverse portion of oolon), - its snperior 
hemorrhoidal branch anastomosing with the middle it inferior haemor* 
rhoidal branches of the internal iliac <fc pndio, and thus establishing 
an important communication between the portal k general venooa 
systems, which communication is supplemented, according to 
^ernan, by communications between the right renal vein & the veins 
of the ascending colon <fc duodenum, and by commnnioations in the 
coronary ligament of the liver between the phrenic h the snperfioiai 
branches of the portal vein. Ascends beneath peritonenm and 
behind transverse portion of duodenum h pancrens, ^nd opens into 

sptoai^ 
The portal system oontainf no TalToa. 
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THE MAIN TRUNKS AND THEIR TBIBUTABIES. 



EXTERNAL JUGULAR 

TEMPORAL, INTERNAL MAXILLARY, & POSTERIOR AURICULAR, 

SUPRASCAPULAR, 

TRANSVERSALIS COLLI, 

POSTERIOR EXTERNAL JUGULAR, 

OCCIPITAL (BometimeB). 

INTERNAL JUGULAR. 

OCCIPITAL (Uanally). 
FACIAL, 
LINGUAL, 
PHARYNGEAL, 
SUPERIOR THYROID, 
INFERIOR THYROID. 

RIGHT INNOMINATE. 

RIGHT LYMPHATIC DUCT, 
VERTEBRAL, 
INTERNAL MAMMARY, 
INFERIOR THYROID, 
SUPERIOR INTERCOSTAL. 

LEFT INNOMINATE. 

THORACIC DUCT, 

VERTEBRAL, 

INTERNAL MAMMARY, 

INFERIOR THYROID, 

SUPERIOR INTERCOSTAL, 

THYMIC & PERICARDIAC (Sometimes). 

SUPERIOR CAVA. 

VENA AZYGOS MAJOR, 

PERICARDIAC. 

MEDIASTINAL. 

BIGHT COMMON ILIAC. 

ILIO-LUMBAR, 

LATERAL SACRAL (SomeUmes*). 

LEFT COMMON ILIAC. 

ILIO-LUMBAR, 

LATERAL SACRAL (Sometimes*), 

MIDDLE SACRAL (Usnallj). 

INFERIOR CAVA. 

MIDDLE SACRAL (SometimeB), 

LUMBAR, 

BENAL, 

HEPATIC, 

BIGHT SPERMATIC, 

BIGHT SUPRARENAL, 

INFERIOR PHRENIC. 

• At other times these veins open into the internal iliaos. 



THE LYMPHATICS. 
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THE THORACIC & RIGHT LYMPHATIC DUCTS. 



THORACIC DUCT — Commeaoes in receptaonlnm ohyli, paBses through aortic opening of 
diapbraprm, and then asoonds in front of spino as hi^h as 4th dorsal Tertebraf lying 
behind oesophagas, between aorta A vena azygoa major. It then inclines to the lefty 
and asconds first behind arch of aorta and then behind first portion of sabolavian 
artery of left side; and finally, opposite npper border of 7th cervioal vertebra, it arches 
forwards above pleura & in front of scalenus anticus, and opens into angle of junction 
between left internal jogular A subclavian veins, its opening being guarded by a pair 
of valves. It is somewhat tortuous in its conrse, constricted at intervals on aooonnt 
of the valves it contains; of the size of a goose-quill at its commencement, somewhat 
narrower in the thorax, again enlarged at the root of the noolc. Sometimes 
it bifurcates, its left division taking the usual course, its right division joining 
the right lymphatic duct. - It is the common trunk of all the lymphatics of the body, 
except those of the right side of the head, neck, <& thorax, right npper limb, right 

lung, right side of tho heart, it part of the o^nvex snrfaoe of the liver. 

RoceptaculuXXl Cliyli - is a dilatation of the commencement of the thoracic duct, 
which lies in front of the 2nd lumbar vertebra, behind & to right side of the 
aorta, and between it and the vena aiygot major & the right crns of the 
diaphragm. It receives the trunks of the lacteal vessels, and four or ^ve 

large tmnka from the lumbar lymphatic glands. 

RIGERT LYMPHATIC DUCT — Is a short thick tmnk from half an inch to an inon in 
length and of about a line or a line & a half in diameter, which collects the lymph 
from the right side of the head, neuk, & thorax, right uppe;* li nb, right lung, right 
side of the heart, «fc part of the convex surldce of the liver. It opens into the angle 
pf junction between the right internal jugular ^ right subclavian veins, its opening 
)i>eing guarded by a pair of valvea. 
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LYMPHATICS of the HEAD & NECK. 



VESSELS — Are Buperflcial St deep. 

Superficial Vessels 

Op the Cranium - Divided intot 

Frontal - Accompany frontal artery to Inner oanthns. 

Temporal - Acoompany anterior A posterior dtviiions and trunk oT temporal 

artery, pass throagfh parotid ^Inndf, and open into deep oflands of n«ck. 

Posienor Auricular -Acoompany posterior aaricular artery to glands near upper 

end of St erno. mastoid. 
Occipital - Accompany occipital artery k its branches to glands at back of head. 

Or TUB Face - Converge from inner canthns, nose, eyelids, & lips, some of them 
passing through glands on surface of buccinator, and open into rnhmazillary 

glands beneath angle ft body of javr. 
Of THE Neck - Cross sterno-mastoid towards glands along its posterior border; somo 

pass beneath the muscle and open into deep glands of oeck. 

Deep Vessels 

Or THE Cranium - Divided iutos 

Meningeal - Acoompany meningeal vessels through foramina at base of skull, and 

open into deep corvical glands. 

Cerebral - Lie between arachnoid & pia mater, and in choroid plexuses of lateral 

& 3rd ventriolas; accompany carotid A vertebral arteries through foramina 

in base of »knll, and open into deep glands of neck* 
Of TUB Face - The lymphatics of the muscles of the face, and those of the muoous 
membrane of the mouth, nose, A pharynx, and of the cavity of the eyeball, 
converge towards the parotid, submnxillarv, & deep corvical glands. 
Of THE Neck - All conver^^o towards the chain of glands which accompany the caro- 
tid vessels. - At the lower part of the nook, after receiving the superficial 
lymphatics, & some of the lymphatics from tho thorax, they unite into a single 
trunk, which opens on the left side into the thoraoio duct, on the right side 

into the right lymphatic duct. 

GLANDS — Are superficial & deep. 

Superficial Glands - Are the occipital A posterior auricular, which Ho at the back of the 

head A behind the ear, and receive the occipital & posterior auricular ]ym« 
phatics; the su/>er/ic/al parotit/fWhioh receive part of the temporal vessels; the 
buccal, which lie on tho sarface of tho buccinator in the course of the faoial 
lymphatics; the submaxillary, which lie beneath the angle ft the body of the 
jaw and receive all the superficial k many of the deep lymphatics of the face, 
and some of the efferent lymphatics irom the posterior auricular glands i and 
finally tho superficial cervical^ which lie in the course of the external Jugular 
▼ein ib along lower purt of posterior border of sterno*masto;d, where they 
communicate with the axillary glands ; they receive the superficial lympha* 
tics of the neck ft most of the efferent vessels of the occipital ft posterior 

auricular glands. 

Deep Glands ~ Are the ^^^/a/v/i./ glands, which lie in the substance of tho parotid, and 

the chain of deep cervical glands, which accompany the carotid vessoliu 
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LYMPHATICS of the THORAX. 



PABIETAL LYMPHATICS — Are siiperfioial A deep. 

Snperfloial - Pass from within ontwarrfa over the pectoral is major, in front, over the 
trapesins & latiBsimns dorsi, behind, and converge towards the axillary glandi. 
The Ijmphatics from the mamma pass throngh a chain of small glands along lower 
border of pectoralis mojor, whioh glands commnnicate saperiorly with the axillary. 

Doep - Are the intercostals, internal mammary A diaphragmatic vessels, with the oor* 
responding and the anterior & posterior mediastinal glands. 

The intercostai lymphatics accompany the intercostal vessels, receiving the lym- 
phatics from the intercostal muscles & pleura, and From the spinal canal bb the 
muscles behind the spine, and, after passing throngh the intercostal glands, they 
open into the thoracic dnct. The intercostal glands are small, variable in nnmber, 
and situated, most of them, beneath tho pleura near the costo-vertebral articala* 
tions, some between the two planes of intercostal muscles. 

The internal mammary lymphatics arise in the epigastric portion of the abdomi* 
nal parieties. They accompany the superior epigastric vessels, ascend between 
the anterior fibres of the diaphragm, and accompany the internal mammary vessels, 
commnnicnting with the intercostal lymphatics and passing through the internal 
mammary glands; they thon open, on the left side, into the thoracic duct, on the 
right side into, the right lymphatic duct. Tho internal mammary ^ands ^r^ small, 
variable in number, and situated at the anterior extremity of each intercostal space 
by side of tho internal mammary vessels. , 

The diaphragmatic lymphatics follow the course of the phrenic vessels, and open, 
some into the anterior mediastinal & internal mammary glands, some into the 
intercostal & posterior mediastinal glands. 

The anterior mediastinal glands lie, some of thorn npon the diaphragm in front 
of the pericardium, others round tho large vossels at the base of tho heart; they 
communicate with the internal mammary glands, and receive many of the lym- 
phatics of the diaphragm & of the couvex surface of the liver. 

The posterior mediastinal glands form a continnons chain by the side of the aorta 
A (Bsophaguai they communicate with the intercostal, lambar, it deep cervical 
glands, and receiye the lymphatics from the oesophagus i sorroanding straotnres. 

VISCERAL LYMPHATICS - Belong to^he 

LllXlgB & Bronolli - The lymphatics of the lung are superficial A deep. The former 
arise in a minute plexus beneath the pleura ; the latter accompany the blood-vessels 
& bronchi. They all converge towards the bronchial glands. The bronchial glands 
lie, the larger ones, round the bifurcation of the trachea A the bronchi, the smaller 
ones, in the root of tho lung, and round the larger bronchial tabes to some distance 
within the substance of the organ. Their colour darkens as age advances, and they 
are dark brown in tho adult, black in the aged. Their eflTerent vessels traverse 
the tracheal, oesophageal & posterior mediastinal glands, and open into the 
thoracic duct on the left side, into tho right lymph atio duct on the right side. 

HdSirt " ^^6 lymphatics of the heart arise, the superficial ones, beneatk the perioardiam, 
the deep ones beneath tho endooardinm. Thoy converge towards two different 
trunks. The trnnk from the right side of the heart crosses the root of the aorta, 
ascends along the right side of tiio trachea and opens into the right lymphatic dncti 
the trunk from the left side ascends along the pulmonary artery, and, after passing 
through some of the mediastical glands, opens into the thoracic duct. 

flP.anp'hngna - The lymphatics of the oesophagus traverse the posterior mediastinal 
glands, communicate with those of the lung, and open into the thoracic duct. 

Thymus Gland - ^^^ lymphatics of the thymus gland arise from its posterior aspect^ 
and open separately into the internal jngnlar veins* 
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LYMPHATICS of the UPPER Li: 



k'i I : 



VBSSBLS. 

Superfloial - Arise from ikio of hand. Bun along tides of fingers, chiefly on dors&l 

nspoofc, and asoend along forearm diriding Into t 

Ihicib Sbt - The more nnmerons. Accompanj nlnar veins, and, at bend of elbow 
receive greater part of fol1owin{ir set and open into snperfioial glandi^ 
when snoh glands exist i they then aooompany basilic vein and open into 

axillary glands. 

OuTim Sbt - The less nnmerous. Aooompany radial vein to bend of elboir, where 

greater part Join foresroing ; the rest aooompany cephalic vein, some 

crossing biceps obliquely to end in axillary fi^laiidR, others oontinning 

between peotoralis major & deltoid to end in Bubclavlan glands. 

Deep * Accompany radial, nlnar, it interoaseoas arteries, passing throagh glands ocoa- 
sionally fonnd along these arteries, and oommnnicating at intervals with snper- 
fioial lymphatics. They then pass through glands on inner side of braohial 
artory, and through axillary & subclavian glands, and open, on left side into 

thoracic dnot, on right side into right lymphatic dnoi. 

GLANDS. 

Superfloial - Not oonstantf oooaiionaUy two or three small ones at bend of elbow^ 

and one or two Just above inner condyle. 
Deep * ^A7 be divided intot 

Radial \ . -j^^^ constant. OcoasionallT two or three small ones along oorrespondisff 
VhKLm ) arteries. 

Bbachial - Form a chain of small glands along inner side of artery. 
AxiLLAET - Ten or twelve, much larger. Lie t - 

/. Round axillary vessds^ - receive lymphatics of apper limbf 

a. Ahng lower border qfpectoralis major^ •-> receive lymphatics from firont of chest 

bk mamma; 
^ J. Along lower border oftera major 6* latissimus dorsif - receive lymphatics firom 

iutegament of baok. 

BuBOLAviAK -> Two or three^ bsdeath clavicle; connect axillary glands to deep glands 

of neck. 
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LYMPHATICS of the ABDOMEN. 



PARIETAL LYMPHATICS — Those of the hyponrnstric, Inmbar, & epigastric region^ 
nooompany respectively : - 1. the epigastric ^ circumflex iliac vessels, and open, the sopor- 
Boial onoB into the saperior or abdominnl ^roup of tn^ninal Ijmphatio fj^land?, the deep 
ones into external iliac glands; - 2. the superior epif^astric vessels, and join with the 
lymphatics of the thorax; - 3. the lumbar ^ iliolumbar vessels, and open into the Inm- 

bar glands. 

VISCERAL LYMPHATICS — Those of the 

IntOStino - Are superficial & deep, the former ranning longitudinally beneath the peri- 
tonenm, the latter ciroalarly in the sabmncons tissue. The lymphatics of the 
small intestine or laoteals open into the mesenteric glands^ which glands vary in 
number from a hundred to a hundred & fifty, and in size from that of a pea to 
that of a small almond, and are largest & most numerous near the duodenum 
& near the ilio-coeoal valve. The lymphatics of the large intestine are less 
numerous; they pass through the glands found in the meso-colon along the 
arohes formed by the colic arteries, and they then open, those of the coesum, 
ascending & transverse colon, into the mesenteric glands, those of the descend- 
ing colon & sigmoid flexure, 'into the lumbar glands. 

StOXn&cll " Are superficial & deep, the former arising beneath the peritoneum, the latter 

in the submucous coat. Thev accompany the gastric & gastro.epiploic vessels & 

the vasa brevia, and open into the pyloric & splenic glands, and some of them 

into one of the lacteals previous to its termination in the thoracic duct. 

LiV6r - Are superficial & deep. 

SvPEBPioiAL Ltmphatics - ThoBo of the 

Upper Surface - Form four groups as follows; - 1. Some wind round 
anterior border of liver, and join lymphatics of under surface. 2. Soma 
ascend in suspensory ligament, perforate diaphragm, and open into an- 
terior mediastinal glands. - 3. Some pass to the left, perforate diaphragmi^ 
and open into anterior mediastinal gl.inds. - 4. Some pass to the right, 
and either perforate diaphragm to enter anterior mediastinal glands, 
or cross right cms of diaphragm and open directly into thoracic duob. 
Under Surface - Form three groups as follows : - 1. Those surround- 
ing the gall-bladder accompany the hepatio vessels, and open into the 
glands along lessor curvature of stomach. - 2. Those on the right 
side of the gall-bladder enter the lumbar glands. - 3. Those on the left 
side of the gall-bladder open into the glands along lesser curvature of 

stomach & into the ooiophageal glands. 
' Deep Lymphatics - Accompany the hepatio artery, bile duct, & portal vein in the 

portal canals, and, emerging at the transverse fissure, either join one of 
the lacteal vessels previous to its termination in the thoracic duct or Cpen 
into the glands along the lesser curvature of stomach A behind the 

pancreas. 
SpldOn ~ Are superficial & deep. They pass through some small glands at the hilum, 

receive the lymphatics of the pancreas, and open into the thoracic duct. 

Kidney ^ Are superficial & deep. Receive the lymphatics from the suprarenal capsule & 
^ ureter, and open into the lumbar glandft 
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LYMPHATICS of the PELVIS. 



GLANDS — Are tho 

External Iliac - Form an uninterrupted ohain ronnd the cztornal iliao vestela, three 

fr fonr of them lyiug ronnd the oommoncomont of those Tesiols jait behind 

Ponpart's ligament. They receive ft)l the lymphatics of tho lower limb, except 

tho gluteal & the sciatio; their cfiforcnt tossoIji ot)on into the lumbar glands. 

Internal Iliac - Surround the intornal ilino vossels; and rccoiro the gluteal A 

Bciatio lymphatics, & the lymp'.mtics from the pelvio viscera. 

Sacral * L^o on the anterior aspect of the sacram within or somotimos externally to 
the meso-rectum, in tho coureo more particularly of tlio rectal lymphatioa. 

XiUnibar - Larijo & rmmorons. Lio in front of lumbar vertebra), round common iliao 
voBsoIs, aorta & vena cava, and rec^oivo tho efferent vessels of all the for-sfoing 
glands, that is to puy, tho united trunks of tho lower limb & pelvis; their ■ (* MO'it 
TOBsels unite into four or ilvo large trunks which, with the lactoaM, open into tho 

roceptaculum chy*lL 

VESSELS — Those of the 

Bladder - Arise from its whole extent. They run mainly beneath the ))eritoneum on 
its posterior surfaoe, and, after passing through a few small glands in that situa- 
tion, they join with the lymphatics of iho vesicnla) seminalos & pro&t-ite, and opon 

into the internal ili.io glands. 

Rectum -Are large & numerous. They pasn through a few small glands on tho 
outer surface of tho organ & in the meso-rootum, and then ascend through the 

saoral to the lumbar glands. 

Uterus & Vagina - May be divided into supo fioial & deep. Those from the cervix 
uteri & vagina open into the sacral & internnl iliao glandi*. Those from the 
body & fundus of the uterus pass outwards within tho broad li'^amoiit, rocoivo 
the lymphatics from tho ovaries & Fallopian tubes, and ascend with the ovarian 
vessels to opon into the lumbar glands; they are small in tho unimpregnited 

stato of the uterus, but they enlarge greatly during gestation. 

Testicle - ^ay be di\ided into supeificial, arising beneath the tunica vai^inalis, 
and dee)), arising from the hody of the organ & tho epididymis; they form several 
largo ti uuks which accon)pauy the spermatic VjfsoIs along the oor.l & int) the 

abdomen, and open into the lumbar glands. 

PeDis & Labia - Their deep lymphatics oooompany the intomal pudic vessels, and 

opon into tho internal iliao glandii 
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LYMPHATICS of the LOWER Li: 
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VESSELS — Are fivperficial & deep. 

SuperAoial - Ame fVom skin of foot, chiefly on dorsal aspect, and ascend npon leg, 

diTiding intos 

Ikner Set - The larger & more nnmeroas. Ascend some in firont of & some behind 

internal malleolas, aooompany internal saphenous rein along inner 

. side of lepTi behind inner condyle, & along inner aspect of thicrh, and open 

into the inferior or femoral gronp of inguinal lymphatic glands. 

OuTBX SsT - Smaller & less nnmeroas. Some of them pass npwards & inwards 
over front of leg, and, crossing the tibia, open into the inner set. Others 
ascend behind external malleolas with external or short saplieuons rein, 
accompany that vein along back of leg, and open into the popliteal glands. 

Deep - Accompany the anterior & posterior tibial A peroneal ressels, and open into the 
popliteal glands, the efferent yessels of which glands accompany the femoral 
yessels and open into the deep inguinal glands. - The deep lymphatics of the 
gluteal & ischiatic regions accompany the gluteal & sciatic vossels, and open 

into the gluteal & sciatic glanda. 

GLANDS — Are superficial & deep. 

Superficial Inguinal Glands — Kino or ten in number, and divided into two groupt. 

SuPEEioE OE Abdominal Group - The smaller, placed transrersely near Poupart's 
ligament; receiye the superficial lymphatics of the penis, scrotum (or 

labia), perinSBum, lower part of tho abdomon, & buttock. 

IirfBEiOE OE Femoral Group - Tho larger, Tertically disposed round upper part of 

saphenous yein; receive tho snperficial lymphatics of the lower limb. 

Their efferent vesselB join the deep inguinal glands A the small gland 

which is found in the femoral oans^ 

Deep Glands - Are the : 

Amtbeioe Tibial - Not constant ; frequently one or two in front of upper part of 
interosseous membrane by side of anterior tibial artery ; receive the an* 

terior tibial lymphatics. 
Popliteal - Four or five, imbedded in cellular tissue of popliteal space $ receive 
posterior tibial & peroneal lymphatics, and the lymphatics which accom- 
pany the external saphenous vein. 
Deep Ikguinal - A few small glands accompany the femoral vessels, and oom« 
municate with tho superficial ingainal glands through the saphenoua 

opening of the fascia lata. 

Gluteal & Sciatic - Lie opposite great sacro-soiatlc foramen, the former above, tiie 

latter below the pyriformls muscle; they receive the corresponding 

lymphatic vessels, and their efferent vessels open into the internal iliao 

glft&dfc 



THE NERVE CENTRES, 
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GOVEBINGS of the BRAIN & COBD-lst Tablet. 



The immediate coverings of both are three in number, and though presenting marked differ* 

ences, they bear the same names, dura mater, arachfwid ^ pia mater* 

THE DURA MATER — is a thick, dense, fibrons membrane, which is lined internally 

by the parietal layer of the araohnoid. 

Dura Mater of the Brain - Forms the internal periostenm of the skall ; it is pra> 
Jonged round all the cranial nerves, blending with their sheaths and becoming 
at their point of exit continnoas with the pericranium; it is also prolonged into 
the urbit. 

Its onter surface is rongh & fibrillated ; it is most adherent opposite the sntnres at 
the base of the sknll, and presents superiorly numerous glandulod Fooohionii. 

Its inner surface is smooth ; it sends three processes inwards, the falx cerebri and 
the tentorium hfalx cerebelli, in the attached margins of which processes are re- 
pectively contained the superior longitudinal, the lateral & superior petrosal, & 
the occipital sinuses, the falx cerebri having also the inferior longitudinal sinus 
in its free margin. 

Its arteries are derived from the middle & small meningeal, and from the meningeal 
branches of the anterior & posterior ethmoidal, internal carotid, ascending pharyn- 
geal, occipital & vertebral, which arteries however supply principally the bones 
of the skull. Its veins, with the exception of the two which accompany the middle 
meningeal, join with the diploic veins and open into the sinuses. - Its nerves are 
small branches from the fourth cranial nerve, the Casserian ganglion, the ophthal- 
mic branch of the fifth, the eighth, & the sympathetic. 

Dura Mater of the Cord - Differs from that of the brain in that it does not form the 
internal periosteum of the bodies & laminae of the vortebrsa, which periosteum is a 
distinct fibrous membrane separated from the dura mater by loose areolar tissue 
& by a plexus of veins, in that it sends no prolongations inwards, contains no 
sinuses, and forms, especially in the cervical & lumbar regions, but a loose sheath 
round the cord and the roots of the spinal nerves. 

It is attached superiorly to the circumference of the foramen magnum, and anteriorly 
it is slightly adherent along its whole length to the posterior common ligament 
of the spine. 

Laterally when viewed from within, it is seen to give attachment to the prooesses of 
the li<^amentum denticulatum, and to present a doable series of foramina for the 
passage of the anterior & posterior roots of the nerves; when viewed from without 
it is seen to form a separate sheath to the roots of the nerves as far as their point 
of junction, and then to be continued upon the nerves, forming part of their 
neurilemma. 

Opposite the termination of the cord it blends with the pia mater to form the ligamen* 
tum centrale, which passes down to the back of the coccyx, and which, in its upper 
part,^contains the filiform prolongation of the grey matter of the oord termed the 
filum terminale. 
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COVEBINQS of the BBAIN & COBD-2nd Tablet. 



THE ARACHNOID 

Ii a serons xnembrano of which the parietal layer lines the dura mater with a lajor of Bquamoaa 
epithelial oells, while the Tisceral layer Burronnds the brain & cord, from which it. is sepo* 
rated by the Bnbaraclinoidoan space. 

ViBoeral Layer of the Arachnoid of the Brain — On t^'e upper surface of the 

hemippheres it is thin & transparent, and passes over the convolutions without 
dipping into the sulci. - At the base of the brain it is thicker and slightly opaque. 
Crossing from side to side bntwocn the two tcniporo>Fpbonoidal lobes and between tbo 
two hemispheres of the cerebplhim & the medulla oblougata, it bounds inferiorly tho 
anterior ^ posterior subarachnoiimn s/nues. 
It is reflected round tlie cranial nerves in the shape of loose sheaths as far as their point 
of exit from tho skull, where it becomes continuous with the pariotal Inycr. 

Visceral layer of the Arachnoid of the Cord — Forms, especially in the lower part^ 

but a loose sheath round the oord & the roots of tho nerves. 
This sheath is single round the two roots of each spinal nerve, and is continued as far as 
their exit from the dura mater; the arachnoid is also reflected over tho procoases of 
the ligamentum denticulatum. 

THE SUBABACHNOIDEAN SPACE 

Is comprised between tho pia mater & the visceral layer of the arachnoid, and contains 
the oerebro-spinal fluid. It usually communicates with the general ventricular cavity 
of the brain by an opening in the layer of pia mater which bounds the fourth voutriclu 
inferiorly. 

It is narrow on the surface of the hemispheres, bnt is greatly expanded both at tho base 
of the brain in the situation of the anterior & posterior subarachhoidean spacofi, and 
also round the spinal oord. 

It is crossed by numerous fibrous bands in the situation of the base of tho brain and at 
the upper part of the back of the cord, and is partly subdivided by an incomplete 
membranous septum which oonuoots the arachnoid with the pia mater opposite tho 
po«t«rior median fissure. 
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GOVEBINGS of the BRAIN & COED - 3rd Tablet. 

THE PIA MATER 

On the oerebmm & oerebellmn the pia mater is a delicate areolar membrane, very thin St 
Tascnlar. It is thick, dense, and bat slightly vascnlar, on the pons, the crura cerebri A the 
cord. 

It is everywhere intimately adherent to the nervons substance i it dips down between the 
oonvolntions of the oerebmm and tho laminas of the cerebellnm, and passes into the ante* 
rior and posterior median fissures of the cord; it is prolonged npon the nerresand their 

roots. 

The pia mater of the brain penetrates into the Tentrionlar oayities through the transverse 
fissnre, and forms tho velum intcrpositam and the choroid plexnses. - It nsnally presents 
an opening at the lower extremity of the foarth ventricle, by which opening the snbarach* 
noidean space of the brain & cord oommnnicates with the ventricular cavities of the brain. 

Tho pia mater of the cord presents anteriorly the linea splendens, a whitish longitudinal fibrous 
band, and laterally, the ligamontum denticulatum. This latter descends along the whole 
length of the side of the cord between tho anterior & the posterior roots of the nerves; its 
outer edge is denticulated; the denticulations, about twenty-two in number^ cross the 
flubarachnoidean space with the arachnoid reflected over them, and become attached to 
the dura mater in the intervals of the successive pairs of spinal nerves. The first dentioiu 
lation is situated opposite the foramen magnum, between the vertebral artery & the hypo- 
glossal nerve. — Opposite the termination of the cord the pia mater blonds with the dura 
mater to form tho ligamentum centrale, which latter passes down to the back of the oocpyx, 
and, in its upper part, contains the filiform prolongation of the grey matter of the oordg 
termed the filnm terminale. 
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THE SPINAL COBD 



Xzteodf from point of doonssation of anterior pjramidf (whioh point oorresponds protty nearly 
to the npper border of the atlas) to lower border of body of first lambar TertebrA, where it 
terminates in a slender filament, tho filam terminalo, which desoends for a short distance 
into the ligamentnm oentrale. 

If firom 16 to 18 inches long & slightly flattened from before backwards. Presents two enlarge - 
ments, the oeryioal and tho Inmbar. The cerrioal, the larger, extends from the third 
oerrioal to the first dorsal vertebra, and is widest from side to side ; the lambar, tho 
smaller, is situated opposite the last dorsal rertebra, and is widest from before backwards . 

Preienti fissures and colnmns. 

FISSURES: 

AittercMedian - Wider than the posterior, and penetrates to abont one 
third of the thickness of the cord, its depth increasing slightly infer* 
iorly. It contains a well-marked prolongation of the pia mater, and is 
bounded behind by the anterior or white oommissnre. 

Fostero-Median - Narrower than the anterior. It penetrates to the 
Tory centre of the cord, is most marked above and below, and contains 
bnt a very dolicate process of pia mater. It is boanded in front by the 
posterior or grey commissure. 

Amtero-Lateral (So-called) - Oonsist simply of a linear series of forat 
mina corresponding to the points of emergence of the anterior rooti of 
the spinal nerves. 

PosTERO-IiATBiAL - Correspond to the line of attachment of the posterior 
roots, and lead down to the grey matter. 

Postero.Imtbbmediait (Hirschfeldt, Sappey) - Two delicate longitudinal 
furrows situated on either side of the postero-median fissure and most 
marked in the cerrioal region. 

COLUMNS - Are demarcated by tho fissures, and are termed 

Aktxrior, Lateral, Posterior and PostercMedian - The two formei 
being usually joined under the name of antero-lateraI| and the poaioro* 
median being usually included in the posterior. 

GifM oflT 81 vain of nerves. 
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STRUCTUBE of the SPINAL CORD -1st Tablet. 



Presents for examination the gr.ey & the white matter and the nenroglia. 

OBEY MATTER. 

Its Arrangement - internal. Most abundant in the enlargements & in the lumbar 
region, and exists alone towards lower end of cord ; least abundant in the dorsal 
region. Disposed in a series of superimposed masses or segments, which form the 
nuclei of origin of the spinal nerves (Stilling). In the greater part of the cord it 
presents on a transverse section two anteriorly converging crescentic masseg, con- 
vex internally & joined by a transverse band, and offers therefore for description : 
Anterior Cornua - Short & thick, dentated at their extremity. Pass forwards A 

outwards towards antero-lateral fissure. 

Posterior Cornua - Long & narrow ; longest in the cervical region, narrowest in the 

dorsal, rather thicker in the lumbar. Pass backwards & outwards to Tory 

near posterior lateral fissure. Their extremity is somewhat enlarged, and 

presents superficially the substantia gelatinosa, a modification of the grey 

matter which is slightly transparent. 

Posterior or Grey Gommissube - Lies behind the anterior or white commissure, a 

little in front of the centre of the cord. It contains the central canal of 

the cord, which canal is about l-lOOth of an inch in diameter, is lined with 

columnar ciliated epithelium, and opens superiorly into the cavity of the 

4th ventricle. 

To the foregoing parts the two following have been added by the in- 
vestigations of Mr.'Lockhart Clarke:- 
Lateral Intermediate Tract -Projects outwards from the concavity of the crescent 
opposite the grey commissure. Extends along the cord from upper part of 
cervical region to upper part of lumbar, being interrupted however at 

lower part of neck ; is largest in the dorsal region. 

PosTERioff Vesicular Tbact -Lies in, and partly fills up, the recess between the 

grey commissure & the posterior cornu. Extends from middle of cervical 

region to lower part of lumbar, and increases in size in the cervical & the 

■ lumbar swellings. 
Towards the lower part of the cord the grey matter is collected into 

a central crucial or indented mast. 

Its Stractnre -Consists of nerve-cells, which are of two kinds, the large & the small, 

and which are more or less intermixed with nerve-fibres & neuroglia. 

Large Neeve-Cells - From l-200th to 1.400th of an inch. Most abundant in the 
anterior cornua, where they are disposed in an inner & an outer group. 
Bather less abundant & smaller postonorly, where they are mainly collected 

in the posterior vesicular tracts. 

Small Nerve-Cells - Average from l.GOObh to 1.1200th of an inch ; some are said to 

be as small as l-3000th of an inch, but many of these very small cells are 

now believed to belong to the neuroglia. The small cells are scattered 

throughout the whole of the grey matter, bat are principally collected in 

the substantia gelatinosa & the lateral intermediate tract. 

WHITE MATTER — External; entirely surrounds the grey matter, except in the situation 

of the posterior or grey commissure. Deficient at the lower end of the cord ; 
steadily increases in quantity from below upwards. - In structure it consists of 
neuroglia & of nerve^fibres of various sizes, the course of which fibres will be ex- 
amined in the two following Tablets. 

mSUROOLIA — The neuroglia or connective tissue is very abundant, especially in the posterior 

cornua of the grey matter, and in the immediate vicinity of the central canal. 
It forms a delicate network sometimes difiicult to distinguish from the nervous 
substance itself, in which network are seen here and there, both free nuclei 
and also, according to Kolliker, a few nucleated cells with nnmRrous rami^fing 
processes. On the inner aspect of the posterior columns it forms, with a fow 

delicate iierye-fibres^ the two qifuifirm bands cfGoff* 
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JTRUOTUBE of the SPINAL CORD-2nd Tablet. 



WHITE FIBRES 



Are the fibrei of the rooli of the nerrei aod the proper fibres of the white oolnmn^ 

which latter are to a great extent the oontinaation of the former alter they 

have entered into and again emerged from the grey matter. 

FIBRES OF THE ROOTS OF THE NERVES. 

Fibres of Anterior Roots - Gross antero-latoral colamni horizontally & 
in distinct bandies to anterior oornn of grej matter, and divide into 

three sots 

Jkner Set - Through largo cells of inner gronp, and then throngh anterior or 

white commissure to anterior & lateral columns of opposite side. 

MiDDLB Set - Radiate through tho grey substance, and become ascending, 

descending & antero-posterior, the antero-postorior fibres either 

ending in the cells of tho lateral intermediate trace or joining the 

fibres of the posterior roots of the nerves. 
Outer Se^ • Through large cells of outer group into anterior & lateral columns 

of same side. 

Fibres of Posterior Hoots ^ nirerge in the substantia gelatinosa, and then 

divide into three sets. 

Oblique Set -Run upward! ft Cewnwards for a variable distance with proper 

fibres of posterior oolvmns before they enter the grey matter. 

Some of the ascending fibres pass up directly to the ganglia of tho 

base of the brain without entering into any connection whatever 

with the vesicular substance. 
Inner Set - Through posterior or grey oommissure to lateral A posterior 

columns of opposite sido. 

Outer Set - Through grey substance to anterior & lateral columns of samo 

side, tome becoming oontinuous with fibres of anterior roots. - 

Many of the fibres of the two latter sets are more or less oblique 

upwards or downwards. 

PROPER FIBRES OF THE COLUlklNS — Paw upwards A downwards for a 

variable distance connecting the cells of tho different segments of tho grey 
matter. Some are believed to pass up uninterruptedly to the ganglia of tho 

baso of the brain. 



A. 
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STRUCTURE of the SPINAL C0RD-3rd Tablet. 



Oontinuation Upwards of the White Fibres of the Oolamns into 

the Medulla Oblongata. 

Anterior Colnxxm - ^b thrust asido in the medalla oblongata by those antero-interaal 
fibres of the lateral oolamn, whtoh, afbor deonssatin^ in the middle line, form the 
innermost & greater part of the anterior pyramid of the opposite side. It then 

divides into three bandies ai follows: 

Innebmost Bundle - Joins externally the above mentioned antero-intemal fibres of 

the lateral traot, and forms the smaller & outermost part of the anterior 

pyramid of the same Bidoii 
Middle Bundle - Sarroands the olivary naoleas, above whioh it forms, with » few 

fibres arising from this nuoloas, the olivary fasoioulos or fillet. 

External or Posterior Bundle - Passes upwards & backwards to join the prooeisas 

oaneatns, and goes to form part of the inferior pedanole of the oerebellam. 

Iiateral Colonin - Divides into three bundles as follows: 

Antero- Internal Bundle -Passes forwards & inwards between the anterior oolnmns, 
thrusting these columns aside, and forms, after decussating in the middle 
line, the innermost & greater part of the anterior pyramid of the opposite side. 

Middle Bundle - Ascends with the fasciculus gracilis beneath tho grey matter of 

the floor of the 4th ventricle, forming part of the fasoioalas teres. 

External or Posterior Bundle -Passes upwards & backwards to join the fasoioalos 
ounoatus, and goos to form part of the inferior peduncle of the oerebellam. 

Posterior Colunm - Divides into two bundles as follows : 

Internal Bundle or Fasciculus Gracilis -The smaller. Ascends beneath the grey 
matter of the floor of the 4th ventricle, and goes to form part of the fasoi- 

oalaa tereii 

External Bundle or Fasciculus Ouneatus - Tho larger. Diverj^os from its fellow at 

theapox of the calamus soriptorius, and passes upwards ft outwards to form 

the greater part of the inferior peduncle of the oereiMllaiii. 

N. — The reader is here reminded once for all that by the " oontinaation " ol 
norvcflbres referred to in this & other Tablets, tho Author means, not the 
continuation of tho individual tubular fibres (respecting the absolato origin 
& termination of which tubular fibres little is yet positively known), bat 
tho continuation of the several bundles of nerve-fibreS| whioh oontinaatioii 
is marked by the general direction of the fibres. 



211 



THE MEDULLA OBLONGATA. 



The upper enlarged part of spinal cord. 

Extendi from lower border of Pons Varolii, aeoro, to point of deoussatioA of anterior pjrainida. 
below, which point oorresponds pretij nearly to uppor bordei* of aUas. 

Flattened firom above downwards and forwards, and presents : 

Antero-inpebior Aspect - Bests npon basilar groove. 

Poster o. SUPERIOR Aspect - Forms part superiorly of floor of 4th vencricle, and is con* 
tinnons inferlorly with posterior snriaoe of oord. 

Divided, as is the oord, into two lateral halves, by 

Amtero-Mbdian Fissure- Continnoas below with that of oord, being partly intermpted, 
however, by deoassation of anterior pyramids. Terminates above, just below the 
pons, in a small recess, the foramen ooecam. 

Postero-Median Fissure - Continued above into rentriole of Arantius A postero- 
median fissure on floor of 4th ventriclo, and below into postero-median fissure 
of oord. 



SURFACE OF THE MEDULLA OBLONGATA. 

Each half presents from before backwards between the two median fissures t 

Anterior Pyramid *- PyramidaUshaped bundle of white fibres, the apparent pro- 
longation of anterior column of oord $ narrow below, enlai^g^ and rounded oiT 
above, constricted just below the pons. Gives origin in its upper part to 0th 
cranial nerve. 

Olivary Body *- Oval prominent mass broader above than below, shorter than, but 
about as broad as,^ the pvramid. - It is separated from the pyramid by a narrow 
gnx)ve, which giveis origin to 9th or hypo-glossal nerve, and from the lower pare 
of which numerous arciform fibres are seen to proceed. Theee wind upwards 
and outwards round lower end of olivary body, sometimes crossing its surface. 
A few arciform fibres emerge from the anterior median fissure, and cross anterior 
aspect of pyramid (Sappey, Hirschfeld). 

Iiatoral Tract ** I> continuous with lateral column of cord. It is broad below, where 
it includes all that part of tlio medulla comprised between anterior pyramid 
and restiform body i above it is pushed backwards, and is narrowed, by the pro. 
jection of the olivary body. It is separated fW>m restiform body by a slight 
groove situated in a line with posterior lateral fissnre of cord, and ^ivos origin 
from above downwards to the facial, glosso-pharyngeal, pneumogastrio & spinal 
accessory nerves. 

Restiform Body or FaBCiculns CimeataB - is the enter A larger, while the 

Posterior Psrramid or FaSOiCUluS Gracilis - 1> the inner & smaller portion ot » 
wide 4 thick bundle of white fibres continuous below with posterior column 
of cord, which bundle diverges from its fellow superiorly, and thus both 
exposes grey matter of fioor of 4th veutricle and forms lower part of lateral 
boundary of that cavity. This wide & thick bundle used to be called, and Is 
still sometimes called tA^ restiform body. - From its inner edge there projects 
inwards a thin lamina of white matter termed the /igu/a, which may be considered 
as forming part of roof of 4th ventricle. Opposite apex of cidamus soripioriua 
the posterior pyramid presents an enlargement, the frocasm davatm. In front of 
the processus ouneatns, behind & a little below olivary body 4 in a line with 
postero*lateral fissure of oord, is a small greyish eminence, the grty tubtrcU of 
RoUuuto^ which is formed by the projection of the snbatMitia gelatinoM. 

Ghroy Blatter of Floor of 4th Ventricle - Vide 4th Yentrioie. 
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MEDULLA 



Presents for examfnaiion longitudinal, antero-posterior h tranfiverse fibres, and grey matter. 

LONGITUDINAL FIBRES — Form five bundles continnons on the one hand with the colamns of 
the cord, and on the other \rith the longitudinal fibres of the mesocephalon, t>., three large 
ones, anterior Pyramid, lateral tract &* fasciculus cuneatus, and two smaller ones, oltvary fasciculus 

or fillet, &* posterior pyramid or fasciculus graciliSm 

Their mode of Continuation with the Columns of the Cord - is as follows: - 

Anterior Pyramid - With ontero-intemal bnndle of lateral column of opposite side, and with 
innermost bnndle of anterior column of pame side. The former bundle forms the innermost 
decussating & by far greater portion of the anterior pyramid ; the latter bnndle forms that 
small outer portion of the ant. pyramid, the fibres of which do not decussate in the middle line. 

Lateral Tract - >Yith Intcral column of same side. 

Fasciculus Cuneatus > With external & greater part of posterior column, and with external or 

posterior bundles of anterior k lateral columns all of same side. 

Olivary Fasciculus ob Fillet -Partly with middle bundle of aaterior column of same side; its 

other fibres are derived from the olivary nucleof . 

Posteriob Pyramid or Fasciculus Gracilis - With posterior column of same side. 

Their mode of Continuation with the Longitudinal Fibres of the Meso-cephalon - 

f s as follows : - 
Anterior Pyramid -Ascends tliron«^h the mesocephalon to the inferior or fasciculated portion of 

tho cms cerebri, from whence its fibres are prolonged to the corpora striata. 
N. — The cerebellar fibres h the fibres to the olivary body, whioh are said in some of onr 
best standard woi ks on Anatomy to be derived from the anterior pyramid, are derived not 
from the anterior pyramid itself, that is to say not from the pyramidaUshaped bundle, whioh, 
in the surface desciiption of tho cord, is called the ''anterior pyramid," but from the middle & 
external bundles of the anterior column of tfie cord. (Vide continuation upwards of the white 

fibres of the columns of the cord into the medulla oblongata). 

Lateral Tract - Divides into threo bundles as follows (or rather it is the lateral eolumn of ike 

cord which thus divides, for the division here referred to takes place a little below the point 

of decussation of the pyramids, that is to say below the point whioh is usually taken as the 

boundary between the medulla & the cord) t - 
AnterO'intemal Bundle '•TasBea upwards & inwards, decussating with its fellow, and forms tho 

innermost & greater part of the anterior pyramid of the opposite side. 
Middle Bundle - Ascends with the fasciculus gracilis beneath tho grey matter of the floor of the 

4th ventricle, forming part of the fasciculus teres. 
External or Posterior Bundle - Passes upwards & backwards to join the fasciculus cuneatus, and 

goes to form part of tho inferior peduncle of the cerebellum. 
Fasciculus Cukeatus - Passes up to the cerebellum with the external or posterior bundles ot the 
anterior & lateral columns of the cord, forming with them the inf. peduncle of the cerebellum. 
Olivary Fasciculus or Fillet - Divides into two bundles as follows i - 

AnterO'intemal Bundle ~ Anoends through the mesocephalon with the middle bundle of fibres 

of the lateral tract, and joins tho upper part or tegmentum of the cms cerebri« 

Postero-exiental Bundle - Passes upwards A outwards through the mesocephalon. Issues from the 

transverse fibres of the pons externally to the cms cerebri, and finally ascends over 

the superior peduncle of the cerebellum to the tuberoula quadrigemina, decussattog 

with its fellow above the aqueduct of Sylvius. 

Posterior Ptrahid or Fasciculus Gracilis- Ascends with the middle bundle of the lateral column 

beneath the grey matter of the floor of the 4th ventricle, forming part of the fasdon- 

lus teres. 

ANTERO-FOSTBRIOR FIBRES — Form a median septum most marked at the upper part of 
the meduUo. They partly decussate with each other (Clarke). Some emerge from the antero* 
median fissure, or pass between the anterior pyramid & the olivary body and emerge below 
the roots of the 9th nerve; these two sets form the aroiform fibres mentioned in the surface do* 
Bcription of the medulla. Others emerge from the postero-median fissure, and form the liness 

transversse of the fioor of the 4th ventriole. 

TRANSVERSE FIBRES — • The aroiform fibres form a superficial set A deep set join the olivary 

nuclei & the nuclei contained in the posterior pyramids & processus cnneati 

QREY MATTER —Vide next Tablet. 
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STRUCTURE of the MEDULLA 0BL0NaATA~2nd T. 

GrREZ SaAjlTEjR ^ May be ezaminod In throo principal sitaations ns follows i 

Inferiorly, or at Junction ofMedulla with Cord -It ia horo (liflposed m in 

tho cord, oxcopt that the transvorso cominitsaro is broador, and that, with the 
central canal (which latter is nsually blocked np with a little granular matter) 
it progressively approaches the posterior aspect of tho medulla. 

Towards Middle of Medulla - The following changes take place : - 

I. Anterior Coknua & Latlral Intcruroiate Tracts become indistinct 
and soon vanish away in the form of a radiating notwoik of fibres & colls. In 
front of this network, f>., between it & the anterior pyramid, there soon appears 
on either side, the olivary nucleus or corpus dentatum, which latter is uncon- 
nected with the grey matter prolonged upwards from the curd. - The corpus 
dentatum is' a hollow bag or capsule of gn>y matter open at its upper A inner 
part, and piesenting on section a dentated outline. Sjme of tho deep trans- 
verse fibres of the medulla pass into this capsule; other fibres emerge from it, 
and joining the middle bundle of fibi*es of the anterior column of the cord, form 
the olivary fasciculus or fillet, which passes up through the mcsocephalon both 
to the corpora quadrigemina & the cerebral hemispheres. 

II. Posterior Cornua become more & more transverse in direction and 
finally curve slightly forwards. Tho substantia golatinosa, which caps their 
extremity, expands into a large rounded mass, which reaches the surface below 
& in front of the restiform body and forms the grey tubercle of Rolando ; higher 
up, this mass becomes the chief nucleus for the sensory portion of the 5th nerve. 
Behind the posterior cornua two new cornua appear, which extend, the one 
into the fasciculus cuneatus, the other into the posterior pyramid; both those 
new cornua increase in size from below upwards. 

Superiorly, where Medulla passes into Mesocephalon - The central canal 

expands into 4th ventricle, and the grey matter spreads out on floor of that 
cavity. Here it forms in the upper half of the space tho nuclei for the 6th & 
7th nerves, and in the lower half & close to the postero-median fissure, the 
nucleus for the hypoglossal nerve, & externally to this nucleus & from above 
downwards, the nuclei for the following nerves, ie , auditory, glosso-pharyngeal, 
pneumogaitrio & accessory portion of spinal accessory; the nuclei of the hypo* 
glossal & accessory portion of the spinal accessory being also prolonged for 
some distance into the concealed portion of the grey matter, the former niiclcti.i 
in front of the central canal, the latter behind it (Stilling, Clarke). 

Note - From recent statements by Mr. Lockhart Clarke there appear to 
exist fArff other nuclei on thefioor of the foVirth ventricle in addition 
to those above described, namely, iioo nttckt for thehth Netve^ one 
sensory & one motor, and n/i additional nn:letts Jor /lie Auditory Ntrve. 

The tVM) mulei for the bth A^^ve are situiited at the outer auifle 
of tho floor of the fourth ventricle ; the more external or sensorf 
nucleus is continuous below with the grey tubercle of Rolando i 
tho more internal or wc?/<>rnucleus lies just internally to foregoin;^. 

In addition to the Auditory Nucleus above dest-ri bed, which nu- 
cleus is now termed the internal auditory nuc/euSti\\vro exists another 
nucleus higher up & more to the outer side, between the two nuclei 
for the 6th nerve, above, and the nucleus for theglosso-pharyngoal 
nerve below; this is the extirnal auditory nucleus, - In oorrespond- 
ence with the above ptatcments, the auditory nerve would hnve 
another, deeper, or more anterior set of fibres. These fibres arise 
from the external audiiory nucleus ; they pass outwards throtrih 
the substance of the restiform body^ and join, externally to that body, 
. with the bundle ft fibres hitherto recognised. 

Some of the fibres of the ^th Nerve are said to ariie h 
nnoleuB on outer sid(^ ot \«c^ai^ ^qsv'qXvqa* 
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THE CEREBELLUM. 



Oblong from Bide to side & flattened from above downwards. Presents two mrfaoes & a oir« 

onmferenoe, and consists of two lateral hemispheres oonneoted by a median lobe, the 

Termiform process, whioh latter is divided into two parts, the saperior A the inferior. 

UPPER SURFACE — Flattened on either side, slightly elevated in the centre. Presents i 

Superior Venniforxn Process - Presents from before backwards three slight 

elevations, the 

LoBULUs Centralis, Honticulus Cekebelli, & Commissuba Simplex, whioh latter 

joins with the oommissnra brevis of the inferior vermiform process. 

Lateral Hexnlsplieres - Divided by a deep fissure into 

Anterior or Square Lobe, the anterior, inner & broader portion, and the 
Posterior or Semilunar Lobe, the narrow, posterior or marginal portion* 

UNDER SURFACE — Bonjided & elevated laterally and depressed in the centre. Presents t 

Inferior Vermiform Process 'Lies in a deep depression, the valley tsrvalUcula com* 

prised between the two hemispheres, and presents from behind forwards the 

CoMMissuRA Brevis, Ptramid & Uvula, the former of whioh joins with the oom« 

missnra simplex of the superior vermiform process. 

The nvnia is situated between the two tonsi/s, with whtoh it is connected 

by a grey commissure the /urrawfd bami. Its rounded apex, the nodule or 

laminated tubercle of Malacame projocts into the 4th ventricle, and is con* 

nected with the flooouli by a thin valvular fold of white snbstance, the 

posterior medullary velum or commissura ad Jlocculum, which fold is partly 

covered in & concealed by the tonsils. 

Lateral Hemispheres - Present five lobes : 

Flocculus, Sub-Peduncular Lobe, or Pneumooastbic Lobule - Prominent toft 
subdivided into several small laminod and situated below & behind the 
middle pednnole of the cerebellum, behind the roots of the pnenmogastrio 

nerve. 

Amygdala or Tonsil - Bather larger than foregoing and similarly subdivided $ 

projects into the valley on either side of the uvula, to whioh it is connected 

by the furrowed bend* 
Digastric Lobe - Corresponds in situation to the anterior part of the square lobe 

of the upper surlaoe. 
Slender Lobe - Corresponds in situation to the posterior part of the foregoiag 

sqnare lobe. 
Posterior Inyebior Lobb - Corresponds in situation to the posterior or aemihi- 

Dftrlobe. 

CIRCUMFERENCE — Deeply notched in front & behind by the 

Imoisurje Cbrebelli Anterior & Posterior, - Of which the ibrmw embraces the 

tubercula quadrigemina h the superior peduncles, while the latter reoetvee 

the falx cerebelli ; - also divide^ into upper A lower lips bjr the 

Great Horizontal Fissure - Whioh extends uninterruptedly from one middle 

peduncle to the other. 
The other fissures are more or less parallel to the foregoing, and describe 
more or less concentric curves concave forwards & inwards ; some fissures 
however are more or less oblique, and coalesce with the others so as not to 
extend over the whole breadth of the hemispheres. The largest fissures 
separate the lobes above described, the smaller ones demarcate the laminss 
or folia, which latter cover the surface of the cerebellum and project alee 

into the bottom of the laj^^er fismroi. 
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3TBIJCTXTBE of the CEREBELLUM. 

APPARENT TO THE NAKED EYE : 

Central White Steniy - Which contains tho corpus dontatnm, and from tho snrflMM 

of which Irom 12 to 16 primary laminsB arc givoa ofT. Those lauiiu89, as 

well as the secondary lamina) which they givo off in their tnrn, and also 

the tertiary lamino) given off by tho secondary, are oovored with 

Qrey Matter - Diridod into two, and in somo places into three layers, which layers 
are rcspectiyely from without inwards dark grey, palo or rusty, light grey. 
The arborescent appearance of those two substances, when viewed together 

on section, is termed tho ar^r vita* 

Coupus Dentatum - Is a plicated bag of grey matter open abore h in front, and 

situated in the white stem not far from the middle line. On section 

it presents a wavy dentated outline. White fibres are contained in its 

interior, which fibres issue forth from it and join the superior pedunole. 

MmXTTE OK MICROSCOPICAL. 

White Fibres - Are of two kinds : 

Central or Peduncular - Gonvorge from tho central part of tho laminss towards 
tho three peduncles, into which they are continued (Vide below) 
SuPEsriciAL OR KoN.PEDUNCULAR - Pass suporflcially from one lamina to another 

Grey Matter - Contains : 

Large Caudate Nerve-cells with nucleus, nucleolus h granular contents, 
which cells, with tho finely granular material in which they lie, form 
the most suporficial & the deepest of the throe layers of tho grey 
matter. Their caudate prolongations are continued into branched 
processes mainly turned towards tho surface of the organ, which 
processes probably join tho terminal ramifications of the norve-fibrea 

(Kolliker, Gerlaoh). 

CsLL-NucLEi densely aggregated without any intervening substance. These 

nuclei form tho greater part of the pale intermediate layer of tho grey 

matter. 

Terminal Extremities op the Nerte Fibres - End in a fine network, the 

ramifloations of which are probably continuous with the caudate 

prolongatioo s of tho nerve-cells (Kolliker, Gerlach). 
Large Pellucid Cells, and other Cells & Nuclei belonging to the con- 

neotivo tissue. 

(See Pago 280.) 

STRUCTURE of the PEDUNCLES. 

Thoy consist of white fibres only. 

Buperiory or Processus e Cerebello ad Testes - aHsos in the laminoo of the 

inferior vermiform process and also in the interior of tho corpus dentatum, 
passes upwards & inwards on either side of the middle line, being joined 
to its fellow by the valve of Vieussons, and ascends beneath tho tuberoula 
qnadrigemina to tho crura cerebri A optio thalami, partly decussating in 

tho middle line. 

Middle^ Processus e Cerebello ad Pontexn or Crus Cerebelli - Tho 

great transverse commissure of tho cerebellum. Connects the laminss of 
the lateral parts of one hemisphere to tho corresponding laminoe of tho 
opposito side, and forms the pons Varolii & the deep transverse fibros of the 

mesocephalon. 

Inferior, or Processus e Cerebello ad Medullam - ir traced from below 

upwards, it may be said to proceed from all three columns of the cord, *>., 
from the postorcoztornal bundles of tho anterior & middle columns, & 
from tho fasciculus cuneatus or external bundle of tho posterior column, 
the latter bundle being much the largest of tho three. It ends in the 
lamina) of tho middle part of the oerobellnm, especially in those of the 
upper surface. 
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THE FOURTH VENTRIOLB. 



Rhomboidal oavity boanded by the medalla oblonprata & mosooephalon bolovr & in front and 
the cerebellum above & behind, and closed in inferiorly by the layer of pta matter ex* 

tending between these parts. IVosentt: 

FLOOR — Lozenge-shaped, obliqae downwards & backwards, covered by a stratum of grey 
matter from which arise the 6th, 7th, 8th, & 9th nerves * (Vide straotare of medalla 
oblongata, 2nd Tablet) ; boanded on either side below by the posterior pyramids 
& restiform bodies, and above by the processus e cerebello ad testes. Presents the 
following parts, which give rise to the appearance termed the calamus scriptorius* 

Postebo-Median Fissure - Continued above into the aqueduct of Sylvius or iter a tertio 
ad quartum ventriculam, below into the ventricle of Arantins or short 
upper expanded part of the central canal and into the postero-median 

Assure of the oord. 
LiNEA TsANSVERSiR - A few white fibres very variable in number sometimes scaronl^ 
recognisable, which emerge from the lower part of the postero-medtan fis- 
sure, cross the eminentice teretes, and join, some of them the orns oere- 
belli, others the roots of the auditory nerve j a few sometimes ascend to the 

locus coBrulens. 

EiiiNEMTiiB Tebetes - Two spindle-shapod elevations, greyish & slightly marked below, 

whiter & more prominent above, due to the fasciculi teretes, as they ascend 

beneath the grey matter on either side of the postero-median fissure. - On 

either side of these eminences is a 

Gboove, or rather, in well marked bodies, two small fos.se, which lie, the posterior, 

inferior A narrowest one, near the lower extremity of the ventricle, and the 

anterior, superior & broadest one, opposite the cms cerobelli. The latter 

fossa leads upwards to the 
Locus CsRULEUS - A blnish ^pot due to an accumulation beneath the surface, of dark 

vesicular matter termed the substantia ferruginea. From this spot the 
Tinea Yiolacea, - A bluish strenk, the continuation upwards of the locus caeraloiiSs 
ascends on the outer side of the eminentia teres to the opening of the aqoe* 

duct of Sylrius. 

BOOF — Formed above by the superior peduncles of the cerebellum & the valve of Yieiis- 
sens, below by the tonsils, the inferior vermiform process with the uvula, the nodule or 
laminated tubercle of Malaoarne, & by the posterior medullary velum or oommissium 

ad flocculum. Still lower down is the ligal», 

LATERAL BOUNDARIES — Formed by the superior peduncles of the cerebelliim 

above, and by the diverging restiform bodies &> posterior pyramids below. 

UPPER EXTREMITY — Presents the opening of the aqueduct of Sylvius or iter ft 

tertio ad quartum ventrioulami 

LOWER EXTREMITY — Usually presents an opening in the layer of pia mater whioh 
bounds the ventricle inferiorly, through which opening the ventricular caTttiee. of 
the brain communicate with the subarachdoidean space of the brain h cord. 

Choroid PloZOSes of 4th Vo&txide - Vide intra.oerebral portion of the pia mikter. 

*Note - ^^'^ Also the 4th and 5th nerves, and the external or deep root of tlie 

Auditory. 
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THE MESOCEPHALON 



Is the oonneoting link between the corebrnniy cerebellam & medalla oblongata. It conxisti of the 

followinf? parts ! -> 
I\?HS Varolii or Tud^r Annulare with the snperfioial &.deep tranivorae fibres of the Middle 

Peduncles of the Cerebellum; 
Crura Cerebri divi<loJ into umier or fasciculated portion and u*>per part or tegmentum ; 
Inferior Peduncles of the Cerebellum^ and Superior Peduncles with the Valve of Vieussens ; 
Tubercula Quadrigemina & Pineal Gland, 

Pons Varolii or Tuber Annulare - Broad transverRe bund of white fibres whioh aroh like a 

bridge from one hemisphere of the core bell nm to the other, form'ng laterally the 

middle pednnolos of the cerebellam. Presents : -> 

Under Surface - Marked by a median shallow groove for basilar artery. Gives off laterally 
the two roots, anterior small or motor, posterior largo or sensory, of the &th pair of 

cranial nerret. 
Uppei Border - The most prominent & the most oonrez, from beneath whioh the omra 

cerebri are seen to emerge. 

Lower Border - Less prominent & less convex, into whioh the anterior pyramids, olivary 

fascionli 9t lateral tracts of the medalla are seen to penetrate, and from the anterior 

aspect of whioh the 6th cranial nerres are sometimes (rivon off. - Laterally the pons 

Varolii is continued into the two 

Middle Pedunclesof the Cerebellum or Crura Cerebelli - Which form its two lateral 

portions. 

Crura Cerebri - Two thick cylindrical or slightly flattened bandies of white fibres aboat } of an 

inch Ions: & rather wider in front tlian behind, whioh emerge from tho anterior 
border of the pons and pass forwards & oatwards to the corpora striata & optic 
thalami. They are crossed externally by the 4th nerve k in feriorly by the optio tract, 
the anterior border of whioh latter is slightly adherent to them. Their inner border 
bounds posteriorly the interpedancalar space, and gives origin to the 3rd cranial 
nerve. TRey are divided into an nnder or iasoicalated portion k an upper portion or 
tegmentum, between whioh two portions is a small mass of grey matter, the locus niger. 

Inferior Peduncles of the Cerebellum or Processus e Cerebello ad Medullam - 

Two thick bundles of white fibres whioh descend from the inner & under pait of the 
cerebellum to the back of the medulla, where they join the processus ouneati. They 

form the lower part of the lateral boundary of the 4th ventricle. 

Superior Peduncles of the Cerebellum or Processus e Cerebello ad Testes - Two 

thick bundles of white fibres whioh ascend from the upper k inner part of the oere« 
bellum to the testes, forming part of the roof A of the lateral boundary of the 4th ven- 
tricle. They are connected together by tho 

Valve of Vieussens -' Thin transparent lamina of white matter narrow in front, whero it presents 

a slight median ridge, the frenulum, and, on either side of thij, tho roots of the 4th 
nerve, broader behind, where it is continued into the under surface of the soperior 
vermiform process and is crossed by a few transverse bands of grey matter prolonged 
upwards from tt:e cerebellum. It forms the roof of the aqueduct of Sylvius & a part 

of the roof of the 4th ventricle. 

Tubercula Quadri^emina - Four small rounded eminenoes separated by a crucial depression^ 

and situated below the posterior extremity or splenium of the corpus callosum, above 
k behind the posterior commissure k the 8rd ventricle, above k in front of the super- 
ior peduncles of tho cerebellum k the valve of Vieussens. 

Anterior or Nates -Are larger, darker, slightly oblong from before backwards, and connected 
with the optic thalami k the commencemeat of the optio tracts by two broad white 

bands, the brachia anUriora» 

Posterior or Testes - Are smaller, lighter in colour, more exactly rounded, and connected 

with the optio thalami k the uommenoement of the optio tracts by two narrower bands, 

the brachia posteriora* 

Pineal Gland or Conarium - Small conical reddish.grey body situated between the nates, 

retained in position by a fold of pia mater derived from the under surface of the velam 
interpositnm, and connected with the remainder of the cerebrum by qieausofafew 
transverse fibres belonging to the posterior commissure, and also by means of its 

Pedukcles - Two on each side : 

Antenor or Superior - Run forwards over upper k inner part of optic thalami to anterior 

crura of fornix, with whioh they naite. 
Posterior or Inferior - Descend vertically upon inner surface of optic thalamL 

The pineal gland consists of grey matter with a few white fibres, and is very 
vascular. In its interior are one or two small cavities, whioh sometimes com- 
mtmioate with the 8rd ventricle, and which contain a transparent viscid fluid k % 

■mall amonnt of tabaloua viVkt^t ^«ttQAil\2&s^ oycvni^-nA ^«r^tV 
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STBUCTUKB of the MESOCEPHALON 



Preeenta for examination traniyerne, longitudinal & antero-posterior fibrei^ and gnj 

matter. 

TRANSVERSE FIBRES — Connect from side to side the laminoB of the lateral por. 

tions of the cerebellam, forming two sets:- 

Snpdrficiftl Sot - Comtitate the pons Varolii properly so-called, and are separated 

by the soperfioiul set ot longitudiiMl fibres from the 

Deop Sot - Which lie between, and are more pr less intermingled with, the snperfi. 
^1 A middle sets of longitudinal fibres, and are also largely intermingled with 

grey matter. 

ZiONOITUDINAL FIBRES — Form three sets:- 

Inforlor or Superficial Set - L^o between the superficial 9t deep sets of the trans- 
verse fibres being, however, posteriorly, more or less intermixed with the latter. 
They are derived from the anterior pyramids of the medalla oblongata ; thej 
form superiorly the inferior or fascicalated portion of the eras cerebri. 

Uiddle Set - Lie behind the deep set of transverse fibres with which however they are 
more or less intermingled anteriorly. They are derived from the fascicnloa 
g^cilis, from the middle set of fibres ot the lateral tract of the mednlla & from 
the antero-intemal division of the olivary fascicalus or fillet (the fibres from 
the two former sonrces being Joined together ander the name of fascicaloa 
teres. They ascend beneath the gray matter of the floor of the 4th ventricle, 
and go to form the upper portion or tegmentum of the crus cerebri. 

Doep or Snporerior Sot - Are derived on the one hand from the laminsd of the 
inferior vermiform process & from the interior of the corpus dentatum of the 
cerebellum, and on the other hand from the postero-external division of the 
olivary fasciculus or fillet, the former set of fibres forming the superior peduncle 
of the cerebellum. They join the upper part or tegmentum of the crus cerebri. 

ANTERO-POSTERIOR FIBRES — Are derived partly from the floor of the 4th 
ventricle, and partly from some of the transverso fibres, which bond backwards for a 

short distance before they cross to the opposite side. 

OREY MATTER — I> largely intermixed with the doep transverse A middle longitudinal 
fibres, and forms the locus niger of the cms cerebri & the greater part of the tuber- 

cula quadrigemtna & pineal gland. 



219 

fHB SUBFACE of the CEREBRUM. 

The cerebral hemlgpheree are now deforibed as preaentini? Are lobes : the frontal, parietal, ooofpital 
dt temporo-sphenoidal lobes, and the central lobe or Island of Roil. Those lobes aro seen most 

extensively on the upper or convex surface of the hemispheres. 

UPPER OB CONVEX SURFACE OF THE CEREBRUM : - iv»ent., 

FOUR PRXNOXPAL FISBURlfS — Which partly separate the five lobes • 

ASCKNDING & HORIZONTAL LIMBS OF THE FISSURE OF STLYIUS — 

The former ascends in front of the central lobe and amongst the frontal 

convolutions. -The latter passes backwards behind the central lobe, and 

separates the temporo-sphenoidal lobe from the frontal & parietal lobes. 

FISSURE OF ROLANDO — Begins near the middle of the longitudinal fissare 

and passes downwards & forwards to near tho horizontal limb of the 

fissure of Sylvius, separating the frontal & parietal lobes. 

EXTERNAL PARIETO.OCCIPITAL FISSURE — Separates the parieUl and 

occipital lobes above. - Is very variable in extent, and is sometimes 

■oaroely recognisable except by its being continnons with the internal 

parieto-oocipital fissure, or perpendicular fissure of the inner surface of 

the hemispheres* 

OUTER SURFACE OF THE FIVE LOBES: 

Frontal Lobe - Presents : 

Aboendino Frontal Convolution - Forms the anterior boundary of the fissure of 
Rolando, and is continuous round the lower end of that fissure with the 
ascending parietal convolution. It is joined in front to the 

SupEBioK, Middle & iNnsaiOR Tbansvbesb Frontal Convolutions, - Which pass 
forwards one above the other to the anterior extremity of the hemisphere. 

Parietal Lobe - Presents : 

Ascending Parietal Convolution - Forms the posterior boundary of the fissure 
Rolando, and is continuous below round the lower end of that fissure, with 
the ascending fW>ntaI convolution. - Behind this convolution are three 
complex and variable convolutions termed the parietal lobule, the supra- 
marginal convolution & the angular gyrus. 

PAmnTAL Lobule -Is situated on the side of the longitudinal fissure between 
the parieto-occfpital fissure, & the fissure of Rolando, and, is oontin* 
nous in fVont with the upper part of the ascending parietal convolution, 
and joined behind to the superior occipital by the first annectant con- 
volution. 

Supra-maroinal Convolution - Is situated below and in front of the preceding 
and in front of the angular gyrus. It is separated from the ascending 
parietal convolution by the intra-parietal fissure, and is connected behind 
with the angular gyrus. 

Angular Gyrus - Is situated behind the preceding, below and behind the par- 
ietal lobule. It blends below with the superior & middle temporo*8phe« 
noidal convolutions, and ia connected behind with the middle occipital 

by the second annectant convolution. 
TemporO'SpheXIOidal Lobe -Presents three well marked antero-posterior con 
volutions, which are superposed to each other. 

Sup. Temporo.Sphenoidal Convolution - Lies between the horizontal limb 04 
the fissure of Sylvius and the parallel fissure, and is continuous behind 
with the angular gyrus. 

Middle Tempobo-sphenoi DAL Convolution -Is separated from the lower one by 
the inferior temporo-sphenoidal fissure, and is continuous posteriorly 
with the angular g^yrus and connected by the third annectant with the 
middle occipital convolution. 

Iirp. Temporo-sphenoidal Convolution- Is partly seen on the under surface of 
the cerebrum, and is connected behind to the third occipital by the fourth 
annectant convolution. 

Occipital Lobe * Presents three rather badly defined convolutions, which are 
superposed to eaoh other, and are more or less antero-posterior. 

Sup. Occipital Convolution - Is connected to the parietal lobule by the first 
annectant convolution. 

Middle Occipital Convolution - Is connected to the angular gjrrus & to the 
middle temporo-sphenoidal convolution by the second and third annec- 
tant convolutions. 

Inf. OccipriAL Convolution - Is connected to the inferior temporo-sphenoidal 
convolution by the fourth annectant convolution. 

Central Lobe or Xsland of Reil -I^b deeply situated between the frontal dt 
temporo-sphenoidal lobes at the bottom of the outer part of the fissure of 
Sylvius. It present! five or six oOnvolutions, which are nearly straight 
and mainlv direoied upwards and outwardsi and of which the poiterloir 
<»M are the largMt. 
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UNDER SUBFAGE of the 0EBEBBI7M 

Presents from before baolmrards 

IN THE MEDIAN LINE : ^' 

Anterior part of the Longitudinal Fissure - Bounded behind by the anterior 

extremity or gena of the corpus oallosnm. 

Anterior Extremity or Genu of the Corpus Callosum - Corves down. 

wards and backwards. Its narrowing reflected portion, beak or rostrum, 
is connected with the lamina oinerea, and gives off two white bundles, the 
peduncles, which cross the anterior perform M)d space to the entrance of 

the fissure of Sylrius. 

Lamina Oinerea --A. thin layer of grey substance stretching, above the optic com- 

missare, with which it is connected, from the rostrum of the corpus 

callosum to the tuber cineroum, and continuous laterally with the grey 

matter of the anterior perforated space. 

Optic Commissure or Ohiasma with the Optic Tracts -Vide Optic Nerve. 

Interpeduncular Space - Lozenge-shaped, comprised between the crura cerebri 

and the optic tracts, and containing from before backwards : 
TuBEfi CiNEREUM with the Inpuxdidulum & Pituitary Body - The former of 
which is a conical eminence of the grey matter of the floor of the 8rd 
ventricle connected by a hollow infundibuliform process, the infundi. 
bulum, with the latter, whioh latter is a small reddish grey vascular 
mass divided into an anterior & a posterior lobe, and the nature of 
which, especially in its anterior lobe, is very similar according to Dr. 
Sharpey, to that of the ductless or vascular glands. It is proportiona- 
tely larger in the foetus, and is then hollow, its cavity being continuous 

with that of the 3rd ventricle. 

Corpora Albicantia - Two small round white bodies formed by the twisting 

upon themselves of the anterior crura of the fornix before they pass 

up to the optic thalami. 

Posterior Perporated Space - Formed by a layer of grey substance, which 

constitutes the posterior part of the floor of the 8rd ventricle and is 

continuous around the corpora albicantia with the base of the tuber 

cinerenm. It is perforated by numerous small foramina for the 

passage of blood vessels to the optic thalami. 
Crura Cerebri - Vide Me socephalon. 

LATERALLY: 

Under Burfkce of the Frontal Lobe -Presenting IntemaUy the lower end of 
the marginal convolution, on the outer side of which is the olfaotoiy 

sulcus containing the olfactory nerve and bulb. 

Anterior Perforated Epace -Formed by a layer of grey substance correspcm. 

ding to the unaer surface of the corpus striatum, and perforated \^ 

numerous small foramina for the passage of vessels to that body. It u 

bounded in front by the posterior and inner part of the frontal lobe and 

the roots of the olfactory nerve, and behind & to the inner side by the 

optic tract & commissure, and is continued externally into tbe 

Fissure of Sylvius - which separates the frontal and temporo-sphenoidal lobes 

ana divides on the outer surface of the cerebrum into two branches or 

limbs, which enclose the middle lobe or Island of ReiL 

Under Sur&ce of the Temporo-sphenoidal Lobe. 

Behind these parts appear when the medulla oblongata St cerebellum are 

removed, in the median line : 

Middle part of the Transverse Fissure - Comprised between tiio 

corpora quadrigemina and the 

Posterior Extremity or Bplenium of the Corpus Callosam - 

Behind whioh ii tlM 

Posterior Part of the Longitudinal Fissure - And laterally the 
Under Sur&ce of the Occipital lobe. 
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INNER SURFACE of the CEREBRUM 



Presents for examination t 

Marginal Coniwlution & Convolution of the Cor/>ns Callosum separated from eaoh other bj ihu 

Calloso-marjiinal Fissure ; 
Quadrate &* Occipital Louies separated from eaoh other by the 
Internal Parieto^occipital Fissure, and separated by the 
Calca rim Fissure from tho internal temporo-sphenoidal oonrolations; 
Internal Teinporo-sfhenoidal Convolutions, three in namber, superior (dentate conyolntion), 
middle (gyrus nncinatas) k inferior, and separated from the foregoing by the 

aboTe* mentioned caloarine fissure and from each other by the 
Dentate 6* Collateral Fissures, 

Marginal Oonvolntion - Forms the lateral boundary of the anterior lialf of the longitndinal 

fissure. Beginning at the anterior perforated space, it first passes forwards on the 
inner side of the olfactory sulcus a^ far as the apex of tho frontal lobe, and then 
onrves upwards & backwards along the upper margin of the hemisphere to a little 

behind the fissure of Rolando. 

Convolution of the CorpOB Callosum or OsrroS FomicatUS - Begins anteriorly with 
the foregoing, and then winds backwards along the convex surface of the corpus 
callosum from which it is separated by the so*ca11od ventricle. Posteriori v it 
joins above with the quadrate lobule, and then, becoming slightly constricted, is 
reflected downwards & forwards round the sploninm and continued into the gyrus 

uucinatns. 

Calloso-Marginal Fissure -Separates the two foregoing convolutions along their 
whole length, and then ascends to the upper margin of the hemisphere separating 

the marginal convolution from the quadrate lobule. 

Quadrate Lobule - Quadrilateral. Bounded above, in front, h behind respectively by tho 

margin of the hemisphere, and by the calloscmarginal & internal parieto-occipital 

fissures. Blonds inferiorly with the gyrus fornioatas. 

Occipital Lobule -Triangular. Bounded behind, in front, & below respectively bv the inner 
margin of the hemisphere and by tho internal parieto-occipital & caloarine fissures. 

Xntemal Farieto-Occipital Fissure - Beparates the two foregoing lobules. It is 
continuous superiorly with the external parieto*occipital fissure i inferiorly it 

joins with tho caloarine fissure. 

Caloarine Fissure - Extends horizontally forwards from the apex of the occipital lobe 
to the point of junction of the gyrus fomioatus with the gyrus nncinatus. it 
separates the occipital lobule from the middle tempore sphenoidal convolution, and 

joins anteriorly with the internal parieto-occipital fissure. 

Superior Tempcro-Sphenoidal or Dentate Convolution - is but % narrow band of 

grey matter which lies Internally to the fascia dontata. It blends anteriorly with 

tho uncus. 

Dentate Fissure'- Corresponds to the hippocampus major, and separates the dentate 

convolution from the gyrus nncinatus. 

Middle Temporo-Sphenoidal Convolution or Oyrus Uncinatus - Comprised 

between the calcariuo & collateral fissures, and extends along nearly the whole 
length of the temporo-sphcnoidal lobe. It is slightly constricted towards its middle 
A enlarged in fi ont & behind ; anteriorly it presents a small hooked prolongation, 
the uncus, which curves upwards A backwards, and joins with the dentate convolu- 
tion & with the corpus fimbriatum. 

Collateral Fissure - Extends along nearly the whole length of the temporo-sphonoidal 
lobe, separating the (ryrus nncinatas from the inferior temporo-sphonoidal convolu- 
tion. It corresponds towards its middle to the eminentia collateralii. 

Inferior Temporo-Sphenoidal Convolution - Appears both on the inner h under surfaces 

or the hemispheres, and is joined behind by the fourth anneotant to the inferior 

oooipital convolution. 
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INTERNAL STBUCTXTItE of the HEMISPHERES. 



PARTS SEEN BEFORE OPENINQ THE VENTRICLES : 



Centmxn Ovalo mi'<T!T l ? - yflth the panota vaBonlosa & the oonroluted margin of 

the divided grey matter. 

Vo&triolo of the Oorpns Callostun * Comprised between the corpus oallosnm A 

the gyms fomioatns. 

Centmxn Ovale MajUS ~ into which the fibres of the corpus .oallosnm are continued 

on either side. 

Corpus CallOBnni - Thick stratum of transverse & radiating white fibres which con- 
nect the two hemispheres; arched from before backwardS| thickest ft 

broadest behind, thinnest towards centre. It presents: 

Ufper Sub pace - Gonyez from before backwards, striated transversely, marked 

by a median depressed raph6 which is bounded by two slightly elevated 

bands termed the furvet of Lancisu More externally, beneath the gyms 

fomicatus, are other similar bands, the stria longUmdinaUs laUraUs* 

Under Subpacb - Blended behind with the fornix. In front, where it forms the 
roof of the lateral ventricles, it is connected with the fornix by the septum 

lucidnm. 

Amtbiior Extbevitt or Genu - Curves downwards ft backwards, presenting % 
narrowing reflected portion, the heak or rostrum. This latter is connected 
with the lamina oioerea, and gives off two small white bauds or pednncUs^ 
which cross the anterior perforated ppaoe to the entrance of the fissure of 

Sylvius. 

Posterior Extrbmitt or Splbnium - Thick ft rounded. Forms upper boundary 
of middle portion of transverse fissure, and is joined in front with the fornix. 
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THE LATERAL VENTBIOLES. 



CgntisI of a oeniral oaTitj or body, and three prolongation! or oomoa. 

Central Cavity or Body-Prwen**: 

Boor - Formed by nnder surface of oonmt oalloram. 

Injikb Wall - Formed by septnm Inddnm. 

Floob - Formed from before backwards by the cor^ siriaium^ tania umidnmlaHit 

thalamus opHois^ choroid pUxus^ corpus fimbriaium hfumi** 

Ant, Comu - Pass e s downwards h outwards round anterior extremity of corpus striatum. 

Post. Comn or Digital Cavi^ * Curves backwards, downwards, outwards, and then 
backwards, downwards a inwards in substance of occipital lobe. On inner part of 
its floor is the hippocampus minor, a longitudinal eminence which corresponds to 

calcarine flssure of Huxley. 

Bliddle or Descending Comn * Ourres backwards, outwards h downwaitis round optio 
thalamus, and then forwards h inwards to near anterior extremity of tempore- 
sphenoidal lobe. Its floor presents the Hpfocampus major^ pes hippocampi^ pn 
accessorius^ corpus fimbriaium^ choroid pUxus^ fascia dmiaia & transversi fosun. 
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PARTS SEEN on FLOOR of LATERAL VENTRICLE 

Are from before backward! 

CORPUS STRIATUM — Large pear-shaped xnasi oT grey matter embedded externally in white 

Bubstance of frontal lobe. Presents: 

Ant. Extremity - Broad 5 projects into anterior part of body of lateral ventricle, forming part 

of its floor, and into anterior oornn of the same cayity. 

Post. Extremity - Narrow; passes backwards and outwards on outer side of optic thalamus. 

The corpus striatum is divided into two portions, the intra- & eztra-ventricnlar, 
by a layer or stratnm of nsconding & dirnrrving white fibres which form the pecten 
or the corona radiata of Reil, Tart of these fibres are derived from the inferior or fas- 
ciculated portion, and also from the upper part or tegmentum, of the cms cerebri; 

part of them originate in the corpus striatum. 

TdSNIA SEMICIRCULARIS — Whitish semi-transparent band of fibres, which descends an- 

teriorly in connection with anterior crus of fornix, and is lost posteriorly in descending 

cornu of lateral yentriole; ib partly conceals the vena corporis strtati. 

OPTIC THALAMUS — Large ovoid mass of grey matter white superficially, similar to corpus 
striatum, behind & internally to which it is situated, and similarly traversed by numerous 
ascending & diverging white fibres, which are partly derived from upper portion of cms 
cerebri, olivary fasciculus, fasciculus teres, processus e cerebello ad testes A corpora qnodri- 

gemina, and which partly originate in the thalamus. Presents; 

Ant. Extremity - Narrow, situated behind anterior crus of fornix; forms posterior boundary of 

foramen of Monro. 

Post. Extremfty - Broad & rounded. Projects into descending cornu of lateral ventricle, and 

is continuous on inner side with tubercula quadrigemina. 

Upper Subpacb - Anteriorly it forms part of floor of lateral ventricle, and presents a slight 
elevation, the anterior tubercle ; posteriorly it is covered by fornix, which rests upon it. 

Under Surpace - Continuous with posterior rounded extremity. In its posterior part it forms 

roof of descending cornu of lateral ventricle, and presents two small eminences, the 

corpora gmiculata internum et externum^ which are connected respectively with inner h 

. outer bands of origin of optic tract. In its anterior part it rests upon the crus cerebri, 

and is penetrated by the radiating fibres above mentionod. 

Inner Surpace - Forms lateral boundary of 3rd ventricle. Is joined to its fellow by the middle, 
soil, or grey commissure, and presents inferiorly the grey matter of the interior of the 
thalamus uncovered by the white. The superior peduncle of the pineal gland sepa- 
rates this surface Arom the upper. 

Outer Surpace - Continuous anteriorly with posterior narrow extremity of corpus Btriatum, 

and embedded posteriorly in white substance of temporo-sphenoidal lobe. 

CHOROID PLBXUS — ^^^ thick, convoluted & fringe-like margin of the velum interpositnm. - 

Yide Velum interpoeitiim. 

CORPUS FIMBRIATUM or T.aSNIA HIPPOCAMPX — The thin lateral margin of the 

posterior crus of the fomiz. 

FORNIX — Triangular longitudinal lamella of white matter broad behind, narrow in firont, sitnated 
below corpus oallosum with which it is joined behind, and to which it is connected in front 
by septum lucidum ; forms roof of third k posterior part of floor of both lateral ventricles. 

Preeentii 
Body - Presents : 

Upper Surface - Joined behind with corpus oallosum, and connected in front to the lame 

by septum lucidum ; forms posterior part of floor of both lateral Tentricles. 

Under Surface - Marked posteriorly by a few transverse & anteriorly converging fibresji 
which form the lyra» Forms centrally the roof of Srd ventricle ; rests laterally npon 

optic thalami. Is covered by velum interpositum. 

Anterior Crura - Descend behind anterior white commissure & in front of optic thalamus, 
forming anterior boundary of foramen of Monro, and perforate grey substance of 
floor of drd ventricle to corpora albicantia, in which they twist upon themselves s they 

then ascend to corresponding optic thalamus. 

Posterior Crura - Diverge into the descending cornua of lateral ventricles, becoming oontinnou 
with inner border of hippocampus major. Their thin lateral margin is the corpus fim* 

Matum or tania hippocmmpu 
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?AHTS SEEN in DESCENDING OORNU of LATERAL 

VENTRICLE, 



HIFFOCAMPUS MAJOR or CORNU AMMONIS - I« a white emineDce wbioli 
cnrres downwards, forwards, A inwards along floor of deBConding cornu of lateral 
veDtricle, and which corrosponds to the dentate fissare & to tho rcfleotod portion of the 
convolation of tho cot-pas callosnm or gyrus fornioatns, which portion has beon des- 
cribed of late ycnrs as tho anterior part of tho ^j^rus utuitia/uj. It enlarges anteriorly, 

and ends in tho 

FZiS HIPPOCAMPI - The anterior ronndod cztrouiity of tho hippocampus major; it more 
or loss resembles tho paw of an animal, being marked along its margin by slightnotohos 

or depressions separating rounded intervening oleyations. 

PES ACCESSORIUS or EMINENTIA COLLATERALIS - A small rounded 

eminence, simlar to tbe preceding, situated between the two hippocampi at junot ion of 

middle & posterior comua. It corresponds to the collateral fissure. 

CORPUS FIMBRIATUM or TiENIA HIPPOCAMPI - The prolongation of the 
thin lateral margin of the posterior eras of the fornix ; is continvous with inner border 

of hippocampus major. 

CHOROID PLEXUS - Vide next Tablet. 

FASCIA DENT ATA- The grey serrated border of the dentate convolution, which is 
separated from the gyius uncinatus by tho ilontate fissure of Huxley. It lies beneath 

tho corpus iiiiiliriatum & the margin of tho olioroid plexus. 

TRANSVERSE FISSURE - Vide next Tablet. 



A. 
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TRANSVERSE FISSURE of the BRAIN and INTRA- 
CEREBRAL PORTION of the PIA MATER. 



TRANSVERSE FISSURE OF THE BRAIN 

Is of a liorse.shoe shape, ond about 3 inches wide. 

Us central part is horizontal and comprised between the taberonla qnadrig^mlna & 

the posterior extremity or spleniam of the corpas onllotum. 

Its lateral portions cnrve downwards & forwards, and are comprised between the 

optio thalami & orara cerebri below & in front and the hippocampi majores dt 

corpora fimbriata above & behind. 
This fissnre transmits the pia mater into the interior of the brain. 

INTRA-CEREBRAL PORTION OF THE PIA lOATER 

Forms on the one hand the velnm interpositnm & the choroid plexuses of the lateral 
& the 8rd ventricles, and, on the other, the choroid plexuses of the 4th ventricle. 

VgIuIU InterpOBitum - is a triangular fold of pia mater which is reflected into the 

interior of the brain through the transverse fissure. It presents : 

Oentral Portion - Invests pineal gland, and covers under surface of fonitz. From 
the under surface of this central portion two small vascular fringes, the 
choroid plexuses of the 8rd ventricle, hang down into the latter civyity. 

Lateral Map gins - Spread out on either sido beneath the corresponding margin of 
the fornix & its continuation, tho corpus fimbriatum, into the body A des. 
cending comu of tho corresponding lateral ventricle, resting, as do the 
margins of the fornix, upon the optio thalami. These lateral margins are 
thick, convoluted & fringe-like; they constitute the choroid plexuses of the 

lateral ventricles further described below. 

PosTERiOK Margin oh Base - Is turned backwards towards the transverse fissnre. 
It is continuous with the general pia mater ; it receives the anterior & 

posterior choroid arteries and emits the venae Qaleni. 

Anterior Bifid Extremity - Continuous through tho foramina of Monro with the 
nntcHor pointed extremities of the lateral margins above described or 

choroid plexuses of the lateral ventricles. 

Choroid Plexuses of the Lateral Ventricles - Are nothing more than the thick, 

convoluted & frinrre.like margins of the velum interpositnm. When they ore 
described separately, that is to say irrespectively of the velum interpositum 
of which they are a portion, they may be said to penetrate into the descend- 
ing oornua of the lateral ventricle through the lateral portions of the 
transverse fissnre. Honce they ascend into the body of the lateral ventri- 
cle along the side of the corpus fimbriatum, winding round the posterior 
extremity of tho optic thalamus. Then continuing along the side of the 
fornix, they taper to a point, and passing through the corresponding fora- 
men of Monro, they join with each other and with the anterior bifurcated 
extremity of tho central & thinner portion of tlicL velum interpositam. 

Choroid Plexuses of the 3rd Ventricle - Aio two small vasoalar fringes which 

liung down from tiio under surface of the central portion of the velum 
iutorix>sitnm into tho cavity of the 3rd ventricle; they diverge slightly 

behind. 

Choroid Plexuses of the 4th Ventricle - Are two similar fringes which project 
into tho 4th vontriclo from tho layer of pia mator which closes that ventri- 
cle xnferiorly ; they ]>ass upwards & outwards from noar tho pi>iut of the 
in&.*rior vermiform process to tho outer margin of tho restiform body. 
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'HE THIBD VENTRICLE 



la a narrow median fissare oomprised between the optio thalami, and extending to the 

base of tbo brain. It presentfl i 

Roof- Formed by under surface of fornix and by velnm interporitnm. 

Floor "CorrespondB to intcrpodancnlar space on under snrface of cerebrum, and is formed 
horn before backwards by the lamina oinerea, tuber cinorenm & infundibnlnm, 

corpora albicantia and locns perforatus posticus. It is oblique downwards St 

forwards, and is coyered by a thick layer of pn^oy matter. It presents in the foetus 

the opening of the iter ad infundibulnm. 

Iiateral Walls - Formed by inner surface of optic tbalami, which Burface is bounded above by 
superior peduncles of pineal gland, and is covered below by part of the groy 
matter of the third ventricle prolonged upwards from it3 floor. - The lateral walls 
are joined together by the middle or soft commissure, a transverse band of grey 
matter continuous with the remainder of the gtey matter of the. 3rd ventricle. 

Ants Sxtremity - Formed by anterior crura of fornix. In front of theso is the anterior 
commissure, a transverse band of white fibres, which perforates laterally the 
corpora striata & spreads out into the substance of both hemispheres. - Between 
the crura & the optic thalami are the foramina of Monro, through which the 
lateral & 8rd ventricles communicate, and the anterior extremities of the velum 
interpositum pass from the 8rd into the lateral ventricles to form the choroid 

plexuses of the latter. 

Post. liXtreniity - Formed by posterior commissure, a transverse band of white fibres con- 
necting posteriorly the optio thalami. Below this is the opening of the iter a 
tortio aa qnartnm ventrioulnm, and above are the tnberonla quadrigemina & the 

pineal gland. 

For ports at>ovc mentioned sec foregoing TnMcts. 
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STRUCTUKE of the CEBEBBUM-lst Tablet. 

WHITES FIBRES ~~ Are pedanonlar & oommissural. 

PEDUNCULAR OR DIVERGING FIBRES — Present for examination their origin, 

their coarse & their termination. 
Their Origin. - They are derived from the five following Boarces, vii. : 

Crura Cerebri^ 

Superior Peduncles of the Cerebellum, 
Tubcrcula Quadn^cifiinn, 
Corpora Geniculatn Internum *Sr» Externum^ 
Cor pot a Striata <Sr» Optic Thalamic 
Fibres prom the Crura Ceredri - The most nnmerons. They form two sets re* 
epectively derived from the inferior or fascicalated portion of the orns, & from 
its upper portion or te^mentam. The fibres from the inrerior or fasoioalated 
portion of the cms are the continuation of the fibres of the anterior pyramids. 
The fibres from the upper portion or tegmentum are the oontinuacion of the 
fasciculus teres & of the antoro-internal division of the olivary fasoionlos or 
fillet; the fasciculus teres being itself derived (Vide structure of the meso. 
ceplialon) on the one hand, from the middle set of fibres of the lateral tract 
of the medulla, and on the other hand, from the fasciculus gracilis or inner 

set of fibres of the posterior oolumn of the oord. 

Fibres from the Superior rEDUNCLRs of the Cerebellum - Arise, as it has 

already been stated, in the lamina? of the inferior vermiform process and also 

in the interior of the corpus dentatum. These fibres join the upper part or 

tegmentum of the orns cerebri. 
On a plane posterior & superior to that of the two foregoing sets of fibres 

lie the fibres derived from the 
Tubercula Quadrioehtna and from the 

Corpora Geniculata Internum & Extebnum. - The fibres derived from the 
Corpora Striata & Optic Thalami are added in these bodies to the fibres do* 

rived from the orua. 
Their Course - is through the corpora striata k optio thalami as follows: - 

Fibres op the Fasciculated Portion of the Crus Cerebbi -Perforate the corpus 
striatum iorming the poet en or corona radiata of Beil, and dividing the 

corpus striatum into intra- & eztra-vontricular portions. 

Fibres of the Tegmentum k op the Superior Peduncles of the Cerbbellum, 
AND Fibres derived prom the Tubercula Quadrigemina & the Corpora 
Geniculata - Perforate the optic thalami in a similar manner. 

Their Termination. - ^n the cerebrum they radiate towards the convolutions, de- 
cussating with the fibres of the corpus callosum, and forming a kind of hollow 

cone curved outwards A downwards. 

COMMISSURAL FIBRES — Are of three kinds, transverse, antero.posterior, & gyral. 

Transverse - Form three sets as follows. Those belonging to the 

CoBPus Callosum - Pass laterally into the substance of both hemispheres, and 

radiate towards the convolutions, decussating with the peduncular fibres. 

Anterior Commissure -Perforate the corpora striata, and then bend backwards 

for some distance in the substance of the hemispheres. 
Posterior Commissure - Perforate the optio thalami, and are similarly lost in 

the hemispheres. 
Antero-Posterior - Form the following parts : 

Tania Semicircularis, 

Fornix with its Anterior <Sr» Posteritfr Crura^ 
Peduncles of the Pineal Gland, 

So-called " Nerves** of Lancisi with the Stria Longitudinales Laterales, it the 
longitudinal fibres on the under surface of the corpus callosum (Vide all 

these parts in respective Tablets). 

Gyral -Vide grey matter of the cortical substance. - One set of these gyral fibres, 

those of the gyrus fornicatus & of its continuation, the gyrus nnoinatns, may 

be placed among the antero-posterior commissural fibres; they form an 

almost complete circle extending round the oorpus oallosnm from the fron« 

to the back of the anterior perforated space ( Forille). 
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STRXTOTURE of the CEREBRUM -- 2nd Tablet. 



OBEY MATTER. 



Orey Matter of the Cortical Substance — The oortioai subBtanco cousIbu, 

not of grov or Ycsicnlar mattor alone, bnt of vesicalar mattor and 
white fibree, arranp^ed in alternate strata fonr in number over the greater 
part of the cerebrum, six in number in the vicinity of the corpus oal* 
losnm. Thus on a vortical section wo find from without inwards over the 
greater part of the cerebrum i - 1. A thin layer of white matter most marked 
over the under & inner surfaces of the homisphercs, ospeoially over the internal 
temporo-iphenoidal convolutions. - ^. A relatively thiik layer of grey matter. - 
8. A thin layer of white matter. -^ A thin layer of grey matter^ which latter lies iu 
contact \\\\\\ the central white substance. In the vicinity of the corpus oallo« 
sum an additional white layer divides the superficial grey layer into two, 
making six layers altogether. 

Tbe cells of the grey matter are of variable size, some of the smallest 
belonging, it is believed, not to the nervous substance, but to the connective 
tissue. They oontoin a nucleus, a nucleolus & granular material, give off cau- 
date prolongations, and lie in a granular matrix. Those of the innermost 
layer ollen contain a little pigmentary matter. There are also among them 
some free nuclei or nucleus-like bodies. 

The white fibres, though mainly collected into the two or three white 
layers above mentioned, also pervade to some extent the whole of the cortical 
substance. They run parallel to the surface, intersecting each other in every 
direction, and being intersected in their turn by the radiating peduncular 
fibres. They connect, some of them adjoining, others more or less distant gyri, 
and may therefore be termed i\iQ gyralfb/ es ; but their precise mode of origin & 
termination, as well as that of the peduncular fibres, is still unknown. - One set 
of these gyral fibres, those of the gyrus fornicatus & of its continuation, the 
gyrus uncinatus, may bo placed among the antoro-posterior commissural fibres t 
they form an almost complete circle extending round the corpus oallosum from 
the front to the back of the anterior perforated space (Foville). 

Orey Matter of the Base ft Interior of the Brain - Forms a series 

of continuous deposits, some superficial, — lamina cincrea, tuber cinercnm, 
grey matter of the anterior A posterior perforated .spaces, — some deeply 
situated, — optic tbalami, corpora geniculata, corpora striata, tnbercula 
quadrigemina. The superficial deposits, and also tbe g^i'^y commissure & the 
pineal gland, connect the deeper masses from one side of the cerebrum to the 
other. - For the arrangement of the grey matter in each of these parts vide 
respective Tablets. 
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GBET MATTER of the CEREBELLUM. 



(DR. OOWERS' NEW DESCRIPTION.) 



Tho description of the Groy Matter of the Corobcllam given by Dr. Qowers in the 8th 
edition of Qaain's Anatomy differs from the hitherto received descriptions mainly in two 
points, namely, the greater importanoo given to the nuclei or granules, and the better des- 
cription of the large pellucid cells, or cells of Purkinje. These cells form a separate k 
distinct layer between the inner & enter parts of the grey matter, which grey matter may 
therefore be divided into three layers, as follows : - 

Middle Layer - Cells of Purkinje - These are large cells, varying from ,4^ to jj^ 
of an inch in diameter, most abundant towards the apices of the lamelUe, mainly 
flask-shaped, and disposed perpendicularly to the surface. They present a large 
oval nucloolated nucleus. 

They give off hvosets of processes^ the innner ones, & the outer ones. 

The inner processes aro short, delicate, & non*ramified. They dip into the inner 
or granule layer, and aro probably continuous with the axis-cylinders of fiknres of 
the white substanco. 

The outer processes are larger, granular or finely striated, h ramified. Some of 
their ramifications are connected with the angular corpuscles, or caudate nervt 
cells of the outer layer. Most of them appear however to be lost near the snrfooe 
of the organ. Some are said to turn backwards and to end on the granule layer, 
possibly by joining with the radiating fibres of tho white substance. 



Outer Layer -- is of a clear grey colour. It contains granule-like bodies of various 

the smaller of which aro connective tissue corpascles connected with a network of 
connective tissue fibres. Others, larger, are caudate nucleated cells oonneotod 
with tho outer processes of tho colls of Purkinje. Some appear to be similar to 
the granules of the inner, or granule layer. 

These bodies lie in the midst of numerous fibres, most of which pass outwards 
towards the surface of the organ. Some of these fibres are connective tiasne fibres^ 
as above stated; and these are joined by a broad basis to the pia-matral ooveriag. 
Others are tho outer processes of the cells of Purkinje. Near these oellfl of Pur* 
kinje are a few nerve fibres, which run parallel to the surface. 

Izmeri or Granule Layer - is of a reddish grey colour, it presents dense groiqM of 
gp:anule-like bodies, embedded in a gelatinous matrix, and varying in diameter 

^"^ Tim ^ T^ ^^ ^^ ^^^^ * ^^^^ larger granules being somewhat less densely 
scattered round the cells of Purkinje. 

Tho gpranule layer also presents a fine flezus of nerve fibres running between 
the granules, and a few caudate nucleated cells with which these fibres are probaU^y 
connected. A few granules are met with in the outer portions of the oentral white 
substance. 

(Dr. Gk>wer's description is partly based upon the investigations of 3Ir. H. & 
O. Sankey of University College.) 



CRANIAL NERVES. 



NOTE - The Modern Viows regarding the Deep Origins of the 6th, 6th, 7th, 8th, A 9th Cranial 
Nerrea ore g^ycn on page 213, with the description of the Grey Matter of the Medulla. - See also note 
on page 250. 
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SECOND or OPTIC NERVE 



Presents for examination the optic tract, the optic commissure & the optic nerve proper. 

OPTIC TRACT 

Begins iu the anterior & posterior quadrigefninal bodies by two distinct bundles of fibres, which 
pass between the corpora genicidata internum et externum^ become respectively connected 
with and receive fibres from the latter, unite, and receive additional fibres from the 
optic thaJamus. 

Winds obliquely forwards across under surface of crus cerebri, being flattened in shape and 
slightly attached to the crus by its anterior margin. 

Leaves the crus as a round bundle and becomes connected with the lamina cinerea & thi 
tuber a'nereum, from both of which it is said to receive additional fibres. 

Joins its fellow to form optic commissure. 

OPTIC COMMISSURE or CHIABMA 

Is formed as follows: 

A few of the outer fibres of each optic tract pass into the optic nerve of the same 

side. 
The mass of the fibres decussate, and pass into the optic nerve of the opposite side. 
A few of the innermost fibres, termed the inter-cerebral fibres, pass back to the cere- 
brum, forming the posterior fibres of the commissure and the innermost 
fibres of the optic tract of the opposite side. 
A few similar fibres, termed the inter-retinal fibres, pass along the anterior border 
of the commissure from one optic nerve to the other. 

OPTIC NERVE 

Through optic' foramen, being surrounded by a tubular process of the dura mater, which, 

as the nerve enters the orbit, subdivides, and both continues the sheath of the optio 

nerve, and forms the periosteum of the orbit. 
Pierces sclerotic and choroid about one tenth of an inch to the inner side of the axis of the 

eye, and expands into the retina. -The arteria centralis retinsd pierces the optio nerve^ 

ftnd runs forwards in its substance to the retina. 
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FIRST or OLFACTORY NERVE 



Ariaei by three roots. 

THE THREE ROOTS — Aro tho : 

External or Long Root — Arises from i\ie posterior border of the fissure ofSyhnuSt uid 
is said to bo traceable to the corpus striatam, the anterior oommissnre, the thft* 
lamns opticus k tho Island of Rcil. 
It passes forwards and inwards along the anterior margin of the looni perfonkins 

antioni. 
Internal or Short Root — Arises from the posterior and inner part of the anteriof Mi, 
and is said bj Forille to be connected with tho longitudinal fibres of the gynii 
fomicaias or oonTolntion of the corpus callosum. 
It passes forwards & outwards, and joins the foregoing root jnst above the origin 
of tho middle or groy root. 
Middle or Grey Root — Begins in a pyramidal eniinenco, the caruncula mammUla* 
rist of the grey matter of the posterior part of the anterior lobe, and is oontinued 
upon the upper sorfaoo of the nerve with a few white fibres derived flrom the 
corpus striatum. 
The three roots coalesce and form a prismoid band, the 

OLFACTORY PROCESS, — which passes forwards in a deep sulcus along the tide of Ion* 

gitndinal fissure, and expands into the 

OLFACTORY BULB| — fro™ the under surface of which are given off about twenty 

TERMINAL BRS.| — which pass through the foramina in the cribriform plate of the eth- 
moid, and — forming three sets distributed respectively over the roof of the nose, over 
the upper third of the septum^ and over the superior <Sh middle turbinated boftes — proceed 
between the fibrous & mucous layers of tho Schncidorian membrane, ramify and uni- 
te and form a plexus with narrow elon?atcd meshes, and probably terminate in the 
deep processes of tho olfactory cells of Schultzo. 

These latter cells are spindle*shapcd nucleated bodies, which stand vertiosllj 
in groat numbers among tho columnar epithelial cells of the olfactory region ; their 
extremities are continued into two thread-like processes, one of which terminate! 
abruptly on a level with the free extremities of the epithelial eel's, while the other 
passes downwards towards tho attached surface of the mucous membrane. 
The olfactory nerve contains a /ar^e proportion of the grey matter^ and is soft and palpy. 
Its filaments are deficient in the white snbstance of Schwann, and are granular and 
nucleated like tho gelatinous nerve-fibres of Kemak. 
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NERVES of the OBBIT 



Aro the ; 
SECOND or OPTIC N. — Vide foregoing Tablet- 

THIRD N. or MOTOR OCULI 

Arises from inner border ofcrus cerebri immediately in front of pons Varolii. — Deep origin 

is from loons niger & prey naolons on floor of nqueduct of Sylvius below 

tnbcrcnla quadrigemina. 

Pierces dnra mater on outer side of and a little behind, anterior clinoid process. 
Through outer wall of cayemous sinus above 4th nerve & ophthalmic branch of 6th, being 

joined by filaments from cavernous plexus. 
Divides into superior k inferior branches, which pass through sphenoidal fissure between 

the two heads of external rectus. 
Superior Br. - The smallest. Inwards above optic nerve to levator palpehrce 

superioris A superior rectus* 

Inferior Br. - The largest. To internal 6- inferior recti and inferior oblique. — 

Short or Motor root op Lenticular Ganglion is derived from nerve to 

inferior oblique. 

FOURTH N., TROCHLEARIS or FATHETICUS 

Arises from upper part of valve of Vieussens immediately behind the testis. — Deep origin 
is from two g^ey nuclei situated on floor of aqueduct of Sylvius A on upper 

part of floor of 4th ventricle. 
Crosses processus e corobello ad testes and winds round under surface of cms cerebri 

immediately in front of pons Varolii. 
Pierces dura mater in free border of tentorium oerebelli near posterior clinoid process. 
Through outer wall of cavernous sinus below 3rd nerve and above ophthalmic branch of 
the 5th, receiving filaments from ophthalmic branch & from carotid plexus; 
Through highest and broadest part of sphenoidal fissure. 
Inwards above levator palpebraa superioris to orbital surface of superior oblique. 

OPHTHALMIC BR. of the FIFTH N. - Vide Fifth Nerve. 

ORBITAL BRS. of the SUP. MAXILLARY N. & of MECKEL'S G. — Vide 

Sup. Maxillary N, and Meckel's G-. 

SIXTH N. or ABDUCENS 

Ai'isos by several filaments from constricted part of corpus pyraniidale close to pons Varolii 
or from Unver border of pons itself — Deep origin is from a grey nucleus on floor 

of 4th Tentriole. 
Pierces dura mater on basilar groove immediately below posterior clinoid process. 
Forwards on floor of cavernous sinus on outer side of internal carotid artery, receiving 

filaments from carotid plexus, Meckel's ganglion & ophthalmic nerve. 
Through sphenoidal fissure beneath the other nerves & above ophthalmic vein, receiving 

filaments from sympathotio. 
Between the two heais of external rectus to ocular surface of that muscle. 



SLATIONS of the NERVES of the ORBIT in 



CAVEBNOUS 8INUS 

Third A Ponrth Nb. 3e Ophthalmic br. of Fifth — P"fl throngh ontw 

merioal order bnth from above dowmrardB 

and from within ontwardk 

ig on outer tide of internal carotid artarj, 

Oa inner aide of ophthalmio aerre. 



SPHENOIDAL FISSUKE : 

Fourth N., Frontal & Lachrymal Dlviaions of Ophthalmic N. — Knt«c 

orbit Bbore external reotiia> 

The other Ns. — Pass between the tiro headi of eiternal reotni in following order 

front Bbove downwordai Suftrior dwisioHB/Zrd N.,NaiaI braiuA e/OpMl/ial- 

mic, Laaxr division qf^rd N., Sixth Ntnit. 



Fourth N,, Frontal & Lachrymal Divisions of Ophthalmic N. — Li* 

above the muBoleB immediately beneath perieBtoom 

The other HS. — Arefonndin the following order from above downwards ; Suf- 

irinr divitivH e/Si-J N., Nasal t-ratuk of Ophlkalmic oroBsing optio N., 0/ilu N., 

haying lontionlar ganglion on its onter side, /n/trior division of tlu ird M, 

SUlA Nfivi. 
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FIFTH NERVE 



Arises by two roots, anterior small or motor, posterior largo or sensory, from sieU of pons Varol.t 
neater to upper than to lower border. Its deep origin is said to be from lateral tract of medulla 
behind olivary body, from grey nuclcns on floor of 4th ventriole between restiform body & 
fasciculi teretos, from tabercle of Rolando; its motor root appears to arise from external 

angle of floor of fourth ventricle (See pages 213 & 250). 
Through opening in dura mater near apex of petroua portion of temporal bone. Sensory root 
to Gasserian ganglion; motor root to inferior maxillary nerve outside cranium. 

Gasseri&n ganglion - Cresoentlo. Situated in a depression near apex of pe- 
trous portion of temporal bone, and receives filaments from carotid plex. 
Gives off anteriorly ophthalmic, superior & inferior maxillary nerves, and 
laterally, small branches to tentorium cerebelli & dura mater of middle 

fossa, and one to 6th nerve in cavemouB sinas. 

OPHTHALMIC NERVE —The smallest of the three divisions of the 5th pair. 

Through outer wall of cavernous sinus below 8rd & 4th nerves, being joined by filaments 

from cavernous plexus and frequently from 4th nerve, and giving off recurrent branches 

to tentorium. 
Divides near sphenoidal fissure into lachrymal, frontal, nasaL 

LACHRYMAL N. - The smallest. 

Through outer & narrowest part of sphenoidal fissure, and along upper border of exter* 
nal rectus to lachrymal gland, conjunctiva & skin of upper eyelid. — Joins with 

orbital branch of superior maxillary nerve. 

FRONTAL N. — The largest. 

Through highest & broadest part of sphenoidal fissure; 

Along middle line of orbit between levator palpebrao snperioris k periosteum, and divi* 

des into: 

SUPBAOBBITAL BB. — The largest. Through supraorbital foramen or notch, 

and ascends to corrugator superoilii, occipito-frontalis & orbicularis paU 

pebrarum, and to periosteum & integument, the cutaneous branches, two 

in number, lying at first beneath the muscles. 

SUPBATBOOHLEAB BB. — The smallest. Above pulley of superior oblique, 

and same distribution Joins with infratroohlear branch of nasal. 

MABAL N. — Intermediate in sise between the two others. 

Between the two heads of external rectus, and forwards & inwards across optic nerve. 
Through anterior ethmoidal foramen, and through gproove on cribriform plate & slit by 

crista galli to nose, where divides into 
Internal Bs. — To mucous membrane of fore part of septum ; 
ExTEBNAL Br. — In gproove on inner surface of nasal bone, between that bone 
& lateral cartilage, and downwards to tip of nose beneath compressor 

nasi supplying mucous membrane & integument. 
Gives off: 

GANGLIONIC BB. — Long & slender; to posterior superior angle of ciliary 

ganglion, forming its long or sensory root. 
LONG CILIABY NS. —Two or three; join ciliary nerves from ciliary gang- 
lion. (Tide Ciliary Ganglion). 
IKFBATBOOHLEAB BB. — Beneath pulley of superior oblique, where joins 
with supratrochlear branch of frontal, to orbicularis, lachrymal sac, carun* 

oula, ooDJunotiya ^ skin of eyelids. 
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OILIABT, OPHTHALMIC or LENTIGIJLAB GANGLION. 



Reddish grey qaadrangnlar body of the tize of a pin's head situated at back of orbit on 

outer sido ofoptio nerve. — Fresentit 

THREE ROOTS: 

BenSOiyi or Long ft Slender Root — Trom nasal bramh of ophthalmic to posti 
erior Biipericr angle of ganglion; is accompanied by tho sympathetio 

root, which is sometimes blended with it. 

MotOfi or Short 4: Thick Root — From branch of Zrd nnve to inferior oMiqtii 

to posterior inferior angle { is occasionally divided into two parti. 

Sympathetic Root — Long d; slender filament from cavernous pUxus; aocom- 

panies sensory root, with which it is sometimes blended. 

BBS. OF DISTRIBUTION : 

Qiliaiy Nb« — Ton or twelTB from anterior angles of ganglion, forming a mall 

superior & a large inferior bvndlei 
forwards aboTe h below optic nerve with ciliary branches of nasal i 
Throngh back part of solerotio, and in gprooves on its inner surface to dliary 

mnsole, oomea 9i iris. 
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SUPEBIOB MAXILLABT NERVE. 



IntormediBte in size between ophthalmio A inferior maxillary nerves. - Oommenoes at 

middle of Gasserian ganglion 

Throngh foramen rotnndum, spheno-maxillary fossa & infraorbital canal to infraorbital 

foramen, and divides beneath levator labii snperioria into palp^ral^ nasal 6f* labial 

branches^ whioh branches anastomose with facial nerve forming infraorbital plexus 

and supply muscles, skin & mucous membrane. 



BRANCHES : 



Orbital or Temporo-malar Br. - into orbit through spheno-maxillary BssuTGi 

and divides into : 
Temporal Br. - In groove & through foramen in malar bone, joining with 

lachrymal ; 
Pierces temporal muscle & fascia to skin of temple, and joins with 

facial & auriculo-temporal. 
Malar Br. - Through foramen in malar bone to skin of prominent part of 

cheek. 

Spheno-palatine Brs. - Two. To Meckel's ganglion, of which they form the 

sensory root. 

Post. Dental Brs. - Two : 

Anterior or Superficial -Over maxillary tuberosity to gums ft buccinator. 

Posterior or Deep - Forwards in outer wall of Antrum, joining anterior 

dental norvo, and supplies molar ft second bicuspid teeth ft mueons 

membrane of Antrum. 

Ant. Dental Br. - Arises just before exit of superior maxillary nerve from infra- 
orbital oanal. 
Downwards ft forwards in anterior wall of Antrum joining with posterior 
dental nerve, and supplies incisor, canine ft first bicuspid teeth and 
mucous membrane of inferior meatus. A twig joins superior nasal 
branch of Meckel's gangb'on above eye-tooth, and presents a small 

ganglion, the ganglion of Boohdalak. 



SPHENOPALATINE or MECKEL'S GANGLION. 



TriaDgnlnr, nf a rcdiJisli (-i*cy eoloiii- unil eiluuted in E]>lioiio-n)8iillary fossa iienr spliono- 

palntioe luramen, inuiuly behind Bpfaono-palatino branches or Bupt-Hor niaiiltary Dorvo, 

the Gbros of thess bratichos not being, or bcin;; but partly, inrolvEil in tlio ganj^tion at 

the; dcBiTonll to tbo noso & palato. Frosi^nta i 

THREE ROOTS : 

Sensory Root — From suporior maxillary norre through its two sphono- 

palatine br&nuhea. 
Motor Root — '■'lom faeial nervo throogh Vidian nerve. 
SympflthGtic Root — From carotid plHus also through Vidian nerve. 

BRS. OF DISTRIBUTION — Are diridod into: 

Ascending Brs. — Two or three imall filaniBnts, nbioh pa!i up throngh Bphcno. 
roaiillary fiaaaro to periogtHnni of orbit. 

Descending Bra. — Are the : 

ANT. OR GREAT PALATINE N. - Throngh great posterior palatine oanal, 
Riving off inTprior nnsnl branches to middlo meatns & to middle 
& inferior tnrbinated bones, and a twig to soft palatej 
ForwardB ia groove on liard jmlato, and joins termination of nuso- palatine 



EXT. PALATINE N. -Throngh Bxtemal polat 
POST. 



.0 oanal tn tooEil 1 soft palato. 

B SMALL PALATINE N. -Throogh amall posterior palatino canal to 
tonsil, Holt palate and levator palati ft azygos dvqIid. 
Internal Brs. — Are the: 

SDP. NASAL lill. -Small. Through apheno-palatina foramen tn mnoons mem- 

brano of superior & middle spongy bonog ft upper ft baofc part of 

soptnm. A twig joins anterior dental nerye in outer wall of 

antrum of Highmore above eye-tooth ft presentn n small ganglion, 

tho ganglion of Bochdalek. 

NA50-PALATINE BR. - Through sphono-palatine foramen & across roof of 

nose to Boptiim, and doimwards to anterior palalioo foramen. 

Through oentral diviaioo of the anterior palatine foramen, or foramen 

of Scarpa, right nerve being posterior to left one. 

Joins its fellow in oommon aucerior palatine oanal and enils in mn- 

oous membrane of bard palate, joining with anterior or groat 

PoBterlor Bra. — Are the : 

VIDIAN N. - Bnakwarda Ihrongh Vidian oanal (if the nerve be traood from 
Aleckol's gan;{Hon), i^rving twiga t-o back of roof ft septum of nose 
mid to tormination of Euntachiau tabe, and divides Into : 
LABGk Prtiiosai. X. -Through oartilaginoua sabstance of foramon looo- 
rnni lucdium, and then in groove on anterior inrfooe of petrous 
portion of temporal bone beneath GaBscrinQ ganglion ft throngh 
hiatus Pallopii to genionlate ganglion or intamesoeotia gangli. 
formia of facial. 
OabOTiii Bi. — Soft and of reddish grey colour. Through Dartilaginonn 
imbitaaro to carotid picins on outer aide of internal oarotid artory. 
PHARYNGEAL oh PTEHTGO.PA LATINS N. -Small. Throngh ptorygo- 
pnlatino ciinal to mucous mombrano of upper part of pharynx. 
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INFERIOR MAXILLARY NERVE. 



The largest of the three diyisions. Both sensory & motor, its two roots uniting imiucKliateiy 

after their exit from foramen oviile. 
Divides a few lines below baeo of sknll into: 

ANTERIOR or SMALLER DIVISION — Principally motor. Divides into : ' 

Masseteric Br. - Oat wards above external pterygoid mnsole and through sigmoid 
notch to masse ter. Gives ofif a twig to temporo-maxillary articulation & some- 
times one to temporal mnsolo. 

Deep Temporal Brs. - Two, anterior & posterior. Ontwards above external ptery- 
goid muscle and reflected upwards at pterygoid ridge to temporal muscle. Are 
sometimes joined, anterior one with buccal nerve, posterior one with masseteria 

Buccal Br. - Pierces external pteryg^oid, and forwards on buccinator, giving filaments 

to temporal muscle, integument A mucous membrane. 

Pterygoid Brs. - Two, to internal & external pterygoid muscles. Branch to internal 
pterygoid gives off motor root to otic ganglion. Branch to external pterygoid is 

frequently derived from buccal. 

POSTERIOR or LARGER DIVISION — Sensory with a few motor fibres. Divides 

into: 
Auriculo-temporal N. - Has generally two roots which embrace middle meningeal 

artery. Backwards beneath external pterygoid & neck of condyle ; 
Upwards with temporal artery between condyle A external ear under cover of 

parotid gland, and divides into: 
Auricular Brs. - Inferior A superior, to outer surface of pinna, join- 
ing with great auricular. 
Temporal Brs. - Anterior A posterior; with brarches of temporal 

artery to skin of temporal region A vertex. 

Joins faicial nerve behind neck of condyle n«ually by two branches; g^vos 

off sensory root of otic ganglion and filaments to parotid gland A 

temporo-maxillary articulation. 

Gustatory or Lingual N. - Between the two pterygoid muscles, where it lies on 
inner side A in front of inferior dental nerve, and is joined by chorda tyropani t 
Above deep portion of submaxillary gland & along side of tongue, crossing Whar- 
ton's duct. 
Supplies mucous membrane of mouth A gums, submucous glands, conical A fun- 
giform papillsD and mucous membrane of tongue. 
Gives sensory branches to submaxillary ganglion, and anastomoses with hypo- 
glossal nerve on anterior margin of hyo*glossus A near tip of tongue. 

Inf. Dental N. " Between the two pterygoid muscles, where lies behind A on enter 

side of gustatory ; 
Between ramus A internal lateral ligament of temporo-maxillary artionlation to 

dental foramen, whore gives off nerve to mylo-hyoid mnsole. 
Along inferior dental canal, giving branches to molar A bicnspil teeth, A divi- 
des at mental foramen intos 
Incisor Br. - Onwards in dental canal to canine A incisor teeth. 
Mental Br. - Divides beneath depressor angnli oris into nnmeroos 
branches to mnscles, skin A mucous membrane of lower lip. 

HEUVE TO MTLO-HTOID -Along groove on inner surface of ramns to 

under surface of mylo-hyoid A anterior belly of digastrie 
N. — AH the terminal brunches of the 5th nerve upon the fikoe. 

join with facial 
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OTIC GANGLION 



Small oval shaped flattenod body of a reddish grey eolonr situated on inner snrfaoe of 
inferior mazillarj nerve A around origin of its internal pterygoid branch, jost below 
foramen orale, close to tensor tympani mosole A cartilaginous portion of Eosta- 
ohian tnbe which lie on its inner side, and to middle meningeal artery which lies 

behind. It presents: 

THREE ROOTS: 

Sensory Root - From anricnlo-temporal nerre, and also from glosso- 

pharyngeal through small petrosal nerre. 
Motor Root - From inferior maxillary nerre A its internal pterygoid branch i 

also flrom facial nerre through small petrosal. 
Sjnnpatbetlo Root r From plexus on middle meningeal artery. 

BRS. OF DISTRIBT7TION -^ Small branches to tensor palati A tensor tympanl. 



SUBMAXILLARY GANGLION 

Boddish grey circular body about the sise of a pin's head situated between gustatory 

aenre A deep portion of submaxillary gland. It presents! 

THREE ROOTS: 

Sensory Root -From gustatory nerre by scTcral small filaments. 
Motor Root - From facial nerre through chorda tympanL 
Sjnnpathetic Root - From plexus around facial artery. 

BRS« OP DISTRIBUTION — Fire or six to mucons membrane of TTHJuth, Wharton's 

duet A submaxillary gland. 
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FACIAL N. or PORTIO DURA of the 7th PAIR. 



Arises from upper ^rt of lateral tract of medulla oblongata in groaoe between olharv ft restiform 
bodies, — Its aeop origin is from a groy nnolens on floor of 4th Tontricle & from nncleiui 
of motor root of 5th nerve, and also^ by its acoessory portion or portio intermedia oi 

Wrisberg, from lateral colnmn of oord. 
Through internal anditory meatus with portio mollis, lying in a groove npon the latter and 

portio intermedia of Wrisberg lying between the two. 
Through aqueduotus Fallopii, in which runs outwards, backwards, downwards: 

Outwards - between cochlea and vestibule to hiatus Fallopii, where presents 

geniculate ganglion or intumesoentia gangliformis. 
Backwards - in inner wall of tympanum above fenestra oralis. 
Dowwioards - to stylo-mastoid foramen. 
Forwards in substance of parotid gland crossing external carotid artery, and divides behind 
ramus of jaw into temporo-faoial & cervioo-faoial branches, forming pes anserinug. 
Its branches may be divided into branches of oommunioation & branches of dlstribatiozu 

BRANCHES OF COMMUNICATION -Arei 
In Meatus Auditorios Intemus : 

One or two filaments to Auditory N, 

In Aqueductus Fallopii: 

Large Petrosal N.- to Meckel's ganglion, and supplies Uvaiorpa!aH&»a%ygosmndet; 
Small Petrosal N. - to Otic ganglion, and supplies tensor poiati ^ tensor tympani, 
Ext. Petrosal N. - to sympathetic on middle meningeal artery. 

After Exit from Stylo-mastoid Foramen : 

Branches to: Glosso-fhartngeal, Pneumoqastric & Oarotid Plexus - Arise fhnn 

posterior auricular nerve & from nerves to stylo-hyoid & posterior 

belly of digaairio. 
Auriculo-temporal - From temporo-facial branch. 
Great Auricular - From posterior auricular & oervioo-faoial branohee. 

On the Face : 

The terminal filaments join with the throe divisions of the Fifth N. 

BRANCHES OF DISTRIBUTION - Are: 
In Aqneductus Fallopii : 

TYMPANIC BE. - To stapedius 6* laxator tympani; 

CHOBDA TTMPANI - Enters tymp. between membr. tympani &bMe of pyramid | 

Between handle of malleus & long process of incus. 

Through canal of Huguier on inner side of Glaserian fissure | 

Joins gustatory nerve between the two pterygoid muscles | 

To submaxillary ganglion & lingualis superior. 

Alter Exit from Stylo-mastoid Foramen: 

POST. AUBICULAB N. - Over mastoid process to integument and retraliens aurem 

& posterior belly of occipito-frontalis, and anastomoses with aurion- 
laris mag^us & posterior auricular branch of pnenmog^trio. 

BBS. TO STYLO-HYOID & POST. BELLY op DIGASTBIO - Arise in common, and 
join, the former with carotid plexus, the latter with glosso-pharyngeal. 

On the Face : 

TEMPOBO-FAOLAL BB. - The larger. Anastomoses with auriculo-temporal, and 

divides into temporal^ malar &» infraorbital branches. 
CEBYICO-FACIAL - The smaller. Anastomoses with great auricular, and divides. 

into buccal^ supramaxillary &» inframaxUlary branches 

These terminal branches of the facial nerve supply all the muscles of 

expression of the face ft the platysma, and anastomose with the 

ophthalmiOi superior ft inferior maxillary nerves and with the. 

great avrionlar 
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AUDITORY N. or PORTIO MOLLIS of the 7th PAIR. 



Arises from ^^ floor of the 4M ventricle^ itf fibres of origin forming the linea transversa* 
Outwards behind tho restiform body and forwards below the lower border of the pons^ 

cciring filaments from tho former and perhaps also from tho latter. Is also said bj 

Fovillo to bo oonnectod with the floccultu and with tho^nr^ matter of the cerebdlunu 
Enters tho internal auditory meatus with the faoial nerre, whioh lies in a grooTO upon itf 

surface, the portio intermedia of Wrisberg lying between the two. Tho two nerrei are 

connootcd within the meatus by ono or two filaments. 

Dirides into two branches, the restibular 9t the ooohlear nerroB. 

■ 

VESTIBULAR NERVB 

BiTides into three branches, the subdivisionB of whioh pass through the small openings 
at the upper & back part of the oul-de-sao at tho bottom of tiie interaal Mdto 
tory meatus, and are distributed to tho utrioule, tho saccule & tho ampuUsB 
opposite tho masses of otoconia, 

COCHLEAR NERVE 

DiTidet into numerous filaments, whioh pass through the small oponings at tho base of 
the modiolus, and through the minute canals in its axis. These filaments bend 
outwards between the plates of the osseous zone of tho lamina spiralis, forming 
a plexus in which ganglion-colls arc found ; branches from this plexus perforate 
the lower edge of the osseous zone, forming radiating bundles oomprisod partly 
within the osseous and partly within the membranous sone. The terminal fila- 
ments are beliered to be connected with the spindle-shaped cells of the organ of 
Corti. (Vide Minute structures of the Cochlea). 

ITotO ~ From recent statements by Mr. Lookhart Clarke, tho auditory 

' \ nerve would appear to have another set of fibres in addition to 

those abore described. These fibres would arise from the recently 

difloovered External Auditory Nucleus (Y. notes on pages 213& 216) 

^ and they would pass outwards through the substance of the resttfbrm 

V body to Join externally to that body with tho bundle of fibres 

hitherto recognised. 
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GLOSSO-PHAKYNGEAL NERVE. 



The imalleit of the three dirleionB of the 8th pair. Arises from lateral trad of medulla oblongata 

above pneumo^astric. — Its deep origin is from a grey nncleiiB on floor of 4th Tentriole. 

Through anterior & inner part of jngnlar foramen in front of pnenmogastrio k spinal acoessory 

and in a separate sheath, grooying lower border of petrons ];>ortion of temporal bone and 

presenting two ganglia t 
8up. OS Jugular G. or G. ov the Boot — Small, and inrolves only the enter fibres | 

Int. oy Petrous G. or G. of Andersch — Larger, and involyes whole of flbros. 

Giret off from petrons ganglion : 

Tympanic branch or Jacobsoffs nerve, described below f n 
Anastomotic br. to ganglion of the root 6f* to auricnlar br. of the pneunutgastrie ^ 
and from a little below the ganglion : 

Anastomotio br. to facial nerve, — This branch pierces post, belly of digastria 

Downwards & forwards in front of pnenmogastrio & between int. carotid hi int. jngnlar Tain. 

Beneath styloid process h mnsoles connected with it to lower border of stylo-pharyngenSt 

Cnrres inwards npon stylo-pharyngens & middle constrictor. 

Beneath hyo-glossns to mncona membrane of fances & base of tongue. 

BRANCHES: 

^Tyxnpanio Br. or Jacobson's N. — Arises from petrons ganglion* 

Ascends through small canal in petrons bone to tympannm, where divideB into i 

m 

Brs. o» ComcuNiCATioif — ^o carotid plexus and great &» small petrosal 

branches of facials 
Brs. op Diwributioh — "lo fenestra rotunda, fenestra ovalis 6f* mucous mem- 

brane of Eustachian tube. 
Carotid Brs. ~ Descend on internal carotid artery, and join pharyngeal brs. of 

pnenmogastrio, snp. laryngeal 9i sympathetic 

Pliaryngeal Brs. — Three or fonrf form pharyngeal plexns by joining opposite 

middle constrictor with pharyngeal brs. of pnenmogastrio, snp. laryngeal h 

sympathetia 
Mnsonlar Brs. — To stylo-pharyngens h constrictors of pharynx. 

Tonsillar Brs. — To tonsil, forming tonsillar plezns, branches of which ar« distrf. 

bnted to eofb palate k fanoea. 
Lingaal Brs. — To mnooiu membrane of base ft dde of tongno. 
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PNEUMOGASTBIC NERVE 



Arisafr^m laUtal trad ofmtduUa ohhngaU helow gUssO'Pkaryngeal ^ ahcve spinal accessory, — lii deep 

origin it from a grey xmoleiu oa floor of fourth Tentriole. 
rhrongh jngnlar foramen behind glosio-pharTngeal & in same iheath aa spinal acceiiory. 
Preeents two ganglia, one in and one below jngnlar foramen : 

Sup. or Jugular G. or G. of thb Boot — Small, greyish, ronnded. Anastom. with facial^ 

rlosso'pharyngealt sfinal accessory 6^ sympathHicm 
tur. G. OR G. or thi Trunk — Beddish, oylindrlcal, nearly an incn in length. Anastom. with 

kyporiossalt spinal accessory ^ sympathetic, loop betvfeen two first cendcal nervet* 
Detoenda behind 9i between int. A oomm. carotid arteriei a int. jagolar t. and in same sheath i 
Ihen, 

Ox BxoRT Hum I 

Between snbolaTian art. 9i y. and along side of trachea to back of root of Inng, 

where spreads ont into posterior pulmonary plexus. 
Along side of OBSophagns in the shape of two or more separate cords, widen form 

oesophageal plezns with nerve of opposite side. 
A« a single cord along back of ossophagus to posterior sorfaoe of stomach, and 

joins solar & splenic pleznsea. 

Qm LiiT SiDB t 

Between and in firont Of left comm. carotid & left subclavian arteries behind left 

innominate vein. 
Across arch of aorta to back of root of lung, where similarly spreads ont and 

joins with its fellow. 

Along side of oesophagus as above. 

Aa a single cord along front of osaophagna to anterior surface of stomach, and 

joins left hepatic plexus. 

BBANOHES: 

Aorionlar Br. — Arises from g. of the root, and joins with glosso-pharyngeal. 

Across jugular fossa h through opening in temporal bone near styloid process | 
Between mastoid process h ezt. audit, meatus to integrnment of back of pinna. 
Gives off: 

Ascending Bs., which joins trunk of facial in aqueductua Fallopii| 
DxscsNDiNO Br., which joins auricular branch of facial. 

FhaxyXltfO&l Br. — Arises from upper part of ganglion of the trunk f 
drosses internal carotid art. either in front or behind ; 

Anast. with^losso-pharyngeal, sup. laryngeal & sympathetic, and forms pha- 
ryngeal plexus to muscles k mucous membrane of pharynx. 

Sup* I«ar3ni£6al N. — Arises from middle of ganglion of the trunk. 

Descends by side of pharynx behind int. carotid artery, and divides intot 

EXT. LABTNGEAL BB. — Joins with pharyngeal plexus k sup. oar« 

diac nerve, and supplies crico-thjrroid k inf. constrictor. 

INT. LABYKGEAL BB. — Pierces t{hyro.hyoid membrane to aryte* 

noid muscle and mucous membrane of larynx, base of tongue 

k aryteno-epiglottidean folds. 

Boot&rr. Larsnitfeal N. — Ar. in front of, and passes below k behind, subclav. art. 

on nght side, arch of aorta, on left, giving twigs to deep cardiac plexus i 

Behind oomm. carotid k inf. thyroid arteries, and in groove between trachea 

k oesophagus. 
Beneath vat constrictor to all the muaclea of the larynx except crioo-thyrwd. 
Givea bra. to inf. oonatrictor, and anastomoses with ext. laryngeal. 

Cardiac Bn. — DiWded into ! 

THr.l«oclSuo iVideKerre-of the H««t. 

Pulmonary Bn. — Divided into Antirior and Postirior, and fbrm the ant. k post. 

pulmonary plexuses. (Tide nerves of the lung.) 

CSSsopbagOal Brs. — Arise, acme above, but most of them below, the pulmonaor. 

OastriO Brs* ** Bight pneumogastrio supplies post, aspect of stomach and Jofna ao* 

lar k aplenio pleznaeai left pneomog. auppliea ant. aspect, and joins 

left hej^aiio plenai 
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TABLEAU of the CBA19IAL MEBVES. 



First or Ol&ctory - Arises by three roots : . 

Ext. or Long Root - From posterior border of fissure ofSyhnus. 
Int. or Short Root - Prom posterior A inner part of anterior lobe* 
Middle or Grey Root - From caruncula mammillaris. - Presents olfactory prooesfy 

olfactory bnlb, terminal branches. 

SOCOnd or Optic - From anterior &* posterior quadrigeminal and internal 6* external geniculate 

bodies^ and optic thalamus. - Presents optic tract^ optic commissure or chiasma, 

& optic nonre proper. 

Third or Motor Ocnli - From inner border of crus cerebri just in front of Pons Varolii. - 

Supplies all the muscles of the orbit except enperior oblique & external rectos, 

and gives off motor root to lenticnlar ganglion. 

Foiirth. TroohleariS or FatheticUS - From upper part of valve of Vieussens. - Supplies 

superior oblique. 

Fifth, Trigeminal or Trifiicial- Vide next Tableau* 

Sixth or AbdUCenS ~ From constricted part of corpus pyramidale olos^ to pons Varolii or fWmi 

lower border of pons itself, - Supplies external rectus. 

Facial or Fortio dura of the 7th - From upper part of lateral tract of medulla obUmmta in 

groove between olivary & restiform Dodies* 

Anistomoses - With auditory tgiosso-pharyngialtpneumogastric^ auriculo^temporalf great 

auricular; - also large, small^ & external petrosal nerves join Meck^s 6^ 

Arnold's ganglia <Sr* sympathetic* 

Bbanches - Large, small, <Sr* external petrosal, tympanic, chorda tympanic posterior 

auricular^ muscular (to stylo-hyoid & posterior belly of digastric), temporo^ 

&* cenkco-facicU* 

Auditory or Fortio Mollis of the 7th - From floor of 4th ventricle, its fibres of origin 

forming the liftea transversa:, and also from the restiform body & perhaps from 

pons Varolii. - Divides into vestibular & cochlear nerves, 

Ol0880*pharyilgeal - From lateral tract of medulla oblongata above pneumogastric. Presents 

two ganglia in anterior or inner part of jugular foramen, the superior or 

jugular, and the inferior or petrous. 
Anastomoses - With pneumogastric & fcuial, and through Jacobsun's nerve with 

carotid plexus and great &* small petrosal nerves* 
Bbakches - Tympanic, carotid,phafyngeal, muscular (to stylo-pharyngens A constric- 
tors ), tonsillar, lingual. 

FneunXOgastriC - From lateral tract of medulla oblongata below glossO'Pharyngeal &• above spinal 

accessory. - Presents two ganglia,- superior or jugular, small, rounded, situated 
in jugidar foramen,- inferior or petrosal, large^ cylindrical^ situated below the 

foramen. 
Anastomoses - Ydih. facial, the two other branches of the Sth, hypoglossal, sympathetic, 

loop between the two first cervical nerves. 
BaaNCHSs - Auricular, pharyngeal, superior laryngeal, inferior or recurrent laryngeal, 

cardiac, pulmonary, oesophageal ^ gcutricm 

Spinal Accessory - 

ACCESSOEY PORTION -From lateral tract of medulla oblongata behto pneumogastric. 
Joins pneumogastric^ and assists in forming the pharyngeal, superior 9t 

inferior laryngeal branches of the latter. 

SPINAL PORTION - From lateral column of the cord as low as Uh or ^h cervical nerves. - 

Enters skull through foramen magnum, leaves it through jugpilar fora* 

men in same sheath as pneumogastric^ and supplies under surface of 

trapezius. 

HypO^OSSal " ^^^ni groove between anterior pyramid h oHvaty body by ten or twelve filaments^ 

which form two bundles. Leaves skull through anterior condyloid foramen. 
Anastomoses - Witk yuumogastric, sympathetic, two first cervical nerves & gustatory. 
BftANCnss ^Descendms noni, muscular (to thyro- & g^nio-hyoid), lingual (to stylo* 
glossQSi hyo-gloflsiu, gexuo*}iTO-glo00iu & •i^>«1ifuioe m the toogoe). 
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TABLEAtJ of the FIFTH NERVE. 



From sidi of pons Varolii by two roots, anlertor smaH or moior^ posterior Urge #f 

sensorf* 
Sensorj root to Gassorian GanglioD| motor root to inferior maxillary nenre outside 

oraninm* 

Gasserian Ganglion givoB offt 

OPHTHALMIC — The smalloBt. Throngh enter wall of oaTemom rinni below h 

externally to the other nerres, and diridea intot 
Lachrymal - The smallest of the three diyisions of ophthalmic. 
FfiONTAL - The largest. 

Nasal - Intermediate in size. Gi^es off branohes : gan^iomc^ hiig ci/iary, ieu 

fratrochkan 

Ophthalmic^ Ciliary or Lenticular Oanglion. 

Tu&EE Roots - Sensory^ from nasal branch of opkthalmiet 
Molor^ from branch of^rd nerve to inferior obliquib 
Sympathetic, from cavernous plexus. 

Bbakcues - The ciliary nerves, 

BXTFKBIOB MAXILARY — intermediate in sise between ophthalmfo h infer* 

ior maxillary. Throngh foramen rotnndam, spheno-mazillary 

fossa, & infraorbital canal to infraorbital foramen, where 

divides into palpebral, nasal, labial, Gires off branohes : orbital 

or temporo-nialary spheno-palatine^ posterior h anterior dental* 

Spheno-palatine or Meckel's Oanglion. 

TuBEE Roots - Sensory, from superior maxillary. 
Motor, from y&r/j/ throngh vidian. 
Sympathetic, from carotid plexus also throngh TidiaiL 

Beamches : 

Ascending - Small filaments to periostenm of orbit. 

Descending -^ Anterior or great palatine, external palaHne, posterior or 

twtall palafit90k 
Internal - Superior nasal, naso-palcUitu, 
Posterior^ Vidian, pterygO'palatine. 

INFERIOR MAXILLARY — The largest, both sensory h mot^. DlTides Jnrt 

below base of sknll into t 
Antebiob OB Smalleb Division - Principally motor. Divides into branohes t 

masseteric, two deep temporal, buccal, two pterygoid, 

PosTEBiOB OB Labgeb DIVISION - Sonsory with a few motor fibres. Dmdee 

into auriculO't*mporal, gustatory, inferior dented, the latter giving 

off the mylo*hyoid branolu 

Otic or Arnold's Oanglion. 

Tubes Roots - Sensory, from auriculo-temporal, and also firom glosso* 

pharyngeal throngh small petrosaL 
Motor, from inferior maxillary & its internal pterygoid branch, also 

firom facial throngh small peteOiAk 
Sympathetic, from plexns on middle meningeal artery, 

Bbanches - To tensor palati A tensor tympani. 

Bubmazillary Oanglion. 

Tubes Roots - Sensory, fVom gustatory^ 

Motor, from facial throngh chorda tympanL 

Sympathetic, from plexns on fadal artery. 
Bkancues - To muoons membrane of mouthi WbftrUm'f dnoi, A ratniMSt 

ilUurygUadtf 
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^OTES on the DEEP ORIGINS. 



V 



• 



The ^nd Nerve appears \fi derire deep origins, not from both Taberonla Qoadrigemina^ bnt from 
the anterior ono only. 

V 

The points of origin of the Zrd 6f ^k Nerves on the floor of the Aqneduot of Sylyios are so oloeely 
connected, that a nucleus common to both nerves is sometimes described. - A similar remark may be 
made respecting the origins of the ^h ^ facial Nerves on the upper part of the floor of the Fourth 
Ventricle. 

A few of the fibres of the Zrd nerve are said to run downwards with the longitudinal fibres of 
the mesocephalon. 

The ^h Nerve^ in addition to the fibres arising from the two nuclei described in the text (the one 
on floor of Aqueduct of Sylvius & the one on upper part of floor of Fourth Yentriole), has some fibres 
which decussate with their fellows in the middle line of the yalve of Yieussens. 

The Mo roots of the hth Nerve appear to arise mainly from tioo nuclei near the outer angle of the floor of the 
4th ventricle. If traced from the nerve, the sensory fibres are seen to turn outwards,and to end ina nucleus 
which is continuous below with the Grey Tubercle of Bolando; while the motor fibres are seen to turn 
inwards, and to end in a group of large cells on the inner side of the foregoing nucleus. -A few of the 
sensory fibres appear, however, to run, some of them inwards towards the middle line^ some down* 
wards towards the lower part of the meddalla (Lockhart Clarke). «. 

Some of the fibres of the Facial Nerve decussate with their fellows in the middle line of ^the floor 
of the Fourth Yentriole. 

Bospecting the Auditory Nerve, see noto on page 243» 

See also Note on page 218t 



SPINAL NERVES. 
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THE SPINAL NERVES. 



I'hirty.one paim, - 8 cervical, 12 dorsal, 6 lambar, 5 sacral, 1 coccygeal, - tbe first or sab- 
occipital nerve being counted as a cervical nerve, and each of the otber nerves hein^ 

named in correspondence with the vertebra beneath which it emergefti 
They arise by two roots, anterior or motor, & posterior or sensory. 

ANTERIOR ROOTS — The smaller, except in the case of the Ist cervical nerve. Thej 
arise from the so-called antero- lateral fissure of the cord, a somewhat irregnlai 
linear series of foramina gradually approaching the antero-median fissure infer* 
iorly. Their fibres are collected into two bundles be!ore they pierce the durs 

mater 

POSTERIOR ROOTS -^ The larger, except in the oase of the Ist cervical nerve, but theii 
fibres are more delicate than those of the anterior roots. They arise from the 
po8tero«lateral fissure, coalesce into two bundle.^i, receive a sheath from the dura 

mater, and enter the corresponding ganglion. 

GftBglia on the Posterior Roots — Oeal, of a reddish grey colour, proportionate 
in size to the root upon which they lie, and generally situated in the inter- 
vertebral foramina just externally to the point where the anterior A 
posterior roots perforate the dura mater. The two first and the sacral A 
coccygeal ganglia must however be excepted : - the two first ganglia lie 
upon the posterior arch of the atlas & the laminss of the axis respectively] 
the sacral A coccygeal ganglia lio in the sacral canal, the coccygeal 
ganglion being situated about the middle of its root. Internally these 
ganglia receive the two bundles of the posterior root, and are sometimes 
bilobate ; immediately beyond them, the anterior & posterior roots coalesce 
to form the trunk of the corresponding spinal nerve. - The Ist ganglion 
is sometimes wanting, and, when present, is sometimes situated within the 
dura mater. 

The roots of the 1st cervical nerve are small, short, hon'sontally 
directed or slightly ascending, and the anterior one is the larger of the two. 
The roots of the following cervical nerves, and of the 1st dorsal, increase 
in size, length & obliquity ; and the posterior ones are considerably larger 
than the anterior ones. The roots of the other dorsal nerves are small A 
nearly uniform in size, and the posterior ones are but a little larger than the 
anterior ones. The roots of the lambar & upper sacral nerves, again 
increase from above downwards, and the latter are the largest of all. On 
the contrary the roots of the lower sacral nerves diminish rapidly, and thoso 
of the last sacral nerve & of the coccygeal nerre are the smallest of all } 
the posterior roots of these lumbar, sacral & coccygeal nerves are also bat 
a little larger than the anterior ones. 

The length and the inclination of the roots of the nerves increase 
from the first to the last. The roots of the upper cervical nerves are, as 
those of the first nerve, short and nearly horizontal, for their point of 
exit from the spinal canal is nearly opposite their point of origin from the 
cord. The roots of the following nerves become larger and more oblique i — 
The intra-spinal conrse of the roots of the lower cervical nerves is measured 
by about the breadth of one vertebra, and that of the roots of the lower 
dorsal nerves by about the breadth of two vertebrse. The cord not 
descending; lower than the first lambar vertebra, the length of the roots of 
the lumbar, sacral, & coccygeal norves increases from nerve to nerve by 
the breadth of one vertebra. # 

The trunk of each spinal nerve separates immediately into anterior db posterior primary 
diTiSions (Tide three following Tablets). - For the minute anatomy of the roots 

of the nerres Tide Straotore of the Spinal Cord^ 2ii^Tablefe 
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POSTEBIOB DIVISIONS of the SPINAL NEBVES. 

Smaller than the anterior, the two first excepted 

POSTERIOR DIVISION OF 

Flnt Cervical Nerve (SabOOOipital) - LwgQv than anterior. Bnorg^ds beWoon ooolpttal 
bone A posterior arch of atlas jant boliind rorte'iral artorj, enters trianq^le formoi by small poster* 
ior oranio-rertebral mnaolos, sappUes these mn^oloi 3t complexav, anl joins with posterior dirisiofi 
of Snd oeryioal nor?e. SDmotimea gives off a small cutanooas branoh, whioh branoh, when II 
exists, aocompanies oocipital arter/ to integnment of lower St baolc part of oooipnt, and ioins with 

great A small ocoipitat. 

SeOOnd Cervical Nerve - Throe or four times as larpre as anterior di?ision, and the largest of the 

posterior ueryioal nerres. Enorges between posterior aroh of atlas A lamina of axis, sappMes infer* 

ior obliqae, and after joininur with posterior division of 1st A 8rd oerrioal nerves, dividei into i 

External Branch - Similar to oztornal branches of six lower posterior oorvioal n3rvoi, but somewhat 

larger, joins with corresponding branoh of 8rd posterior cerrioal nerve, and sapplies the same 

masolos, A also the oomplexas. 

IvTiEKAL Branch fGRSAT Occipital Nertr) - Grosses triangle formed by posterior oranio-vertebral 

mnsoles, pteroes complexus A trupozin^, joins with small oooipital A with ascending twig from 

iateraal branoh of posterior division of 3rd, and supplies integameat of baolc of head as far as 

vertex; gives off an anrioalar branoh to back of ear. 

81z Lower Cervical Nenres - Smaller than the anterior, and diminish in sise from above down* 

wards. Pass backwards and divide into t - 
External Branches - Small ; snpply sploniu", oervicalis asoondens, transversalis colli A traohelo-mastoidi 
IXTBRNAL Branches - TAr^t loivt^r* Small; pass inwards beneath semispinalis colli, which thej 
snpply, and are lost in the intorspinalos, raaltifidns Rpinto, A oomplexai; twigs to the intega* 
ment near the spine aro howovor doscribod by Ornveilhier, Sippoy, A Hirsolifoldt. - The Jn^ 
4th, &* jth. Much largor, pass inwards between semispinalis A oomplexas, whioh they 
snpply, piorco sploniua A trapoziaa close to spino, and cnrve oatwards to snpply integn* 
mont over trapcziis. - Internal branoh of 3rd norvo gives off beneath trapesins a small twigf 
which ascends on innor sido of great oooipital nerve, and pierces trapezius to snpply intega* 
mont o( lowor part of oooipat; this twig is somotimos called the 3.'d oooipital nerve. 

The name of " posterior oorvioal ploxas " (Ornveilhier), is somdtimei applied to the oom* 
mnnioations between the throe first cervical nerves beneath the oomplexas. 

Dorsal Nerves ~ Smaller than the anterior, and all pretty nearly of the same size. Pass backwards be* 

twoen transverse processes, and divide intoi •« 

External Branches - Six upper. Small; pass backwards A oatwards to interval between longis* 

simns dorsi, transversalis colli A traoholo-mastoid on the one hand and the ilio-oostalis A its 

accessory mnsoles on tho othor, and snpply those mnsoles A levatorei costarnm. - Six lowsr* 

Larger; snpply foregoing mnsoles, pierce serratns postions inferior A latissimis dorsi in a lino 

with angles of ribs, and bonding outwards supply integument of baok. 

iMTBiirAL Branches - Six upp:r. Large; pass inwards between semispinalis dorsi d( maltifldoi 

spinse, whioh they supply; piorco sorratus posticus superior, rhomboidei A trapezius close to 

spine, and bend outwards to integument of baok. - The six lower onoi are smaller, and end ia 

foregoing muscles without giving oQ' any cutaneous filaments. 

LtUnbar Nerves - Diminish in s'ze from abovo downwards. Pass backwards between trans ver83 

processes and between erector A multifidus spinse, and divide into t 

External Branches - the largest. Supply oreotor spinse A intertransvorsales. The three firsi 

then pierce aponeurosis of latissimus dorsi, crois orost of the ilium, and supply integument of 

baok part of gluteal region. The ttuo last are lost in the muscles, an anastomotic filament 

joining however the 6th lumbar nerve to the let saoral. 
Internal Branches - Tass backwards in grooves on articular processes, and are lost in mnltifl Ins spinss. 

- A few small twi^s to integument near spine are described by Sappey A Hirsohfeldt. 

Sacral Nerves - Small, and diminl-ih in size from above downwards. The four upper issue from saoral 

canal through posterior saoral foramina, the last issues through termination of spinal canaL 

The three upper divide into : 

External Bbanches - The largest. Join in a first series of anastonotlo loopi on upper A back 

part of sacrum with last lumbar A 4th sacral, and pass outwards beneath glutens maximus 

to posterior aspect of great saoro-soiatic ligament ; here they join in a seconi series of loops 

and end in two or three cutaneous branches, which perforate lower A back part of glnteat 

^ « „ ,, .. ,..«, . moximu', and run outwards over its surface, 

Intbbnal Brs. - Small, and lost in multifidus spinse. 

The two hit posterior saoral nerves aro small, and do not divide into external A internal 

branches. They join with each other and with posterior division of ODCoygeal norvo, and are 

distributed to the fibrous struoiures on back of coccyx. 

Coccygeal Nerve ^ Very small. Separatos from anterior division in saoral canal, from which it 

Usues through its terminal aportnro. Communicates with last postorior saoral nerve, and ends 

in fibrous sti uctures on back of coccyx. 

K. — ^From the foregoinq^ description it may be seen that the outanoo is nerves of the baok 

are derived from the intemil branches of the 2nd, 3rd, 4ob, A 5bh cervical^ ^^'^ ^^^ 

vpper dorsal, and frgm Iho txttrnoX \xz^^^%\ Ql\}Okft vx\wr^x ^Qx^'ft\^^>^x^^^'«^x^Msia'*R 
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ANTERIOR DIVISIONS of the SPINAL NERVES.- 1st T. 



Larger than the poaterior (Uio two first ezoepiecl)| and oonneoted by one or two filaments 

with the B/mpathetio* 

ANTERIOR DIVISION OF 

First Cervieal Nerve (Snboceipital) - Small. Emerges between oooipttat bone A 
posterior aroh of atlaa below vertebral artery. PasBes forwards on inner side of 
yertebral artery St reotna lateralis musole, orosses foramen in transverse process of 
atlaa, and descends in front of this process to join with ascending branch of the 
second. Snpplies the rectns lateralis & the recti capitis antici major A minor, and 
oommnnioates with the pnenmogastrio^ hypoglosaal, A saperior oervioal ganglion of 

sympathetio. 
SeOO&d Cervical Nerve - Larger than foregoing, bnt still much smaller than the poster- 
ior division of the same nerve. Emerges between posterior arch of atlas St lamina 
of axis, passes forwards between transverse prooesses of the same vertebrae on enter 
side of vertebral artery, and divides into an ascending branch, which joins the 
first nerve, and a descending branch, which joins the third. . Gives off the small 

occipital nerve. 

Third Cervical Nerve - Mnoh larger than the two foregoing, and larger than the poster- 

ior division of the same nerve, as are also the anterior divisions of all the following 

nerves. Passes downwards A outwards beneath Btemo«mastoid, and divides into : - 

AscEiiDiNG Bban CH - Joins with seoond, sympathetic & spinal accessory, and dividos into 

great auricular St superficicd cervical. 

Debcxnding Braxch - Descends in front of scalenus anticus, and joins with 4th. 

Gives off a few of the superficial descending branches of the oervioal plezos. 

Fourtll Cervical Nerve "- Joins with Srd St 6th, and usually also with the phrenio« 
passes downwards St outwards beneath sterxio-mastoid, and gives off the greater 

part of the superficial descending branohes of the oervioal plexus. 

Four Lower Cervical Nerves - Much larger than foregoing, and enter into formation 

<^ brachial plezos (Vide Braohial Plexus.) 

Dorsal Nerves - 'V'ide next Tablet. 

Lumbar Nerves - Larger than the dorsal, and increase in sise from above downwards. 
They communicate with the ganglia of the sympathetio by long slender filaments, 
which accompany the lumbar arteries round the sides of -the bodies of the vertebrae 
beneath the psoas. The four upper nerves join to form the lumbar plexus. A 
branch firom the 4th joins the 6th to form the lumbO'SacreU nerve or cord (Vide 

- Lumbar h, Sacral Plexuses.) 

Sacral Nerves * Diminish in size from above downwards. The four upper ones emerge 
from the anterior sacral foramina ; tilie 6th, together with the anterior division of 
the ooccygeal nerve, after emerg^g from the spinal canal through its terminal aper* 
ture, curves forwards between the sacrum Sk the coccyx. The two first, which are 
much the largest, the Srd, and a part of the 4th, join with the lumbo^aaoral .oord 
to form the sacral plexus (Vide Sacral Plexus). The remainder of the 4th enters 
into the formation of the inferior hypogastric or pelvic plexas, (as do also a few twigs 
from the Srd nerve, and sometimes also twigs from the Ist A 2nd), joins with the 6(h 
nerve, and supplies the coocygeus, levator St sphincter ani, A the integument behind 
the anus. The 6th nerve communicates with the 4th, descends upon the coocygeus 
to tip of coccyx, and then perforates the musole to integument between anus A coccyx } 

it joins with 4th A coocygeaL 

Coccygeal Nerve - Very smalL Emerges from termination of spinal canal, comes forward 

between sacrum St coccyx piercing the saorcsoiatio ligaments St the oocoygens, 

^•^ - joins with 6th sacral| and is lost in the integument at back ft side of ooooyi; 
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ANTERIOR 



DORSAL NERVES (Intereostal) — Twelve on eftch side, oonneoted to ibe corregpondlng 
ganglion of the s/mpatliotio, each of them by one or two Tory ahort filamedta, and nol 

joined into a plcxns. May be di?ided into two setii • 

SlZ Upper or Thoraoio Intercostals - Along six nppor intercostal spaces below Hie 
tobsoIb, lyinpr first between the plonra & tho external Intercostals, then between the 
two Intoroostals, and finally botweon tho plonra and tho inlornal intercostals ii 
triaogularis sterui, crossing tho internal mammary yossoIs. Thoy give ofiTbranohoa i - 

Muscular -To oorrosponding intercostals & triangularis storni; at the front of the 

the ohost some cross tho costal cartilages from one space to another. 
Lateral Cutaneous - Pierce intorcoatals & serratus magnus midway between rertebne 

& stornum, and di?ide into t - 
Anterior Offset - Forwards to Intogament of sido of chost k mamma, and to 

npper digitations of external oblique. 
FosUncr Offset - Backwards to intognment orer latissimas dorsi A scapnla. 

Tho posterior ofisot of tho lateral cutaneous branch of tho 2nd 

intercostal nerre, is called tho intercostO'humeral nerve* It crosses the 

axilla, joins with lessor internal cntanooas nerre or nenre of Wrisberg 

h with internal cutaneous branch of musculo-spiral, and pierces deep 

fascia to integument of uppor inner k baok part of arm ; its size rariee 

inversely with that of tho ner?e of Wrisberg. There is frequently a 

second interoosto-humeral nerro derirod from tho 3rd intercostal. 

Amtsrior Cutaneous - The terminal prolongation of the trunk. Fierce internal inter* 

costals & poctoralis major by side of sternum, and turn outwards to integn* 

moat of mamma & front of chost. The second joins with tho olayionlar 

branches of the superficial ceryical plezaib 

Six Lower or Thoraco-Abdoxninal Intercostals - Along fire lower intercostal 

spaces, as I'orogoing, and behind costal cartilages (the last ner?e runs along lower 

border of last rib in front of quadratus Inmborum). Between internal obliqne h 

transversalis to shoath of rectus, which they perforate. Giro off branches t 

Muscular - To corresponding intercostals, ft abdominal mosoles. 

Latbial Cutaneous - Pierce external intercostals & external obliqne in a line with 

oorrosponding branches of foregoing, and similarly diWde into t 

Anterior Offset - To integument of abdomen as far as rectus. 

Posterior Offset - To integument o?er lowor part of latissimus dorsi. 

Ajiterior Cutaneous - Become cutaneous near linoa alba, and turn outwards towards 

lateral cutaneous nerres; their number ft exact position are somewhat 

yariable. - A second set are described by Cruveilhior & Hirsohfeld as 

existing along the outer edge of the rectnii 

Tlie First Dorsal Nerve - Has no lateral cutaneous branch ; or rather the branch of 
the 1st dorsal nerro, which corresponds to the lateral outaneous branches of the 
other doreal neryes, is a large trunk which enters into the formation of the brachial 
plexus. Tho continuation of the ner?e along the first intercostal space is 8mall« 

and ends in the first anterior cutaneoos nerre. 

The Last Dorsal Nerve -The largest. Occasionally oonneotod with the first Inmbar 
iiervo by a slonder branch, the dorsi*lumbar nertfe, which descends in the substanoe 
of the quadratus lumborum. Kuns along lower border of last rib, as aboTe stated, 
and couimnnicates botweon tho internal obliqae & transrorsalis with hypogastrio 
branch of the ilio«hypogastrio. Its lateral cutaneous branch is largo; it pierces 
internal and external ODliqne aboye orest of the ilium, and crosses the crest to 

iopply integoment of front part of glateal region. 
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OBRVIOAL PLEXUS. 

Formed by anterior branclios of ibnr tipper (SeryiecJ nerres ft loops eonneciine^ ihem, ftnd lies beneath 
Btemo-mastoid, in front of levator angnli scapuiad & scalenns medins & the fonr nppor yertebrsB. 

Commnnicatea through loop between 4th A 5th nerves with braohial plexns, and, through its deep 
communicating branches, with pneumogastric, spinal accessory, hypoglossal & superior oerrioal 
ganglion of the sympathetic. - Its superficial branches communicate with facial & gpreat occipital. 

Its branches are superficial & deep. 

SUPBRFICIAL BRANCHES — wind round posterior border of stemcmastoid one abore 

the other in the following order, which is also the order in which they arise. 

Small Occipital - From 2nd cervical ; variable in size & sometimes double. 

Ascends boh.nd sterno* mastoid to attollens aurem & posterior belly of occipito- 
frontalis, and perforates deep fascia to integument of back of side of head & 
nppor part of back of pinna ; its auricular branches being sometimes supplied 
by great occipital. Joins with great occipital, great auricular, A posterior 
auricular branch of facial. - The second small occipital, or smallest occipital, 
when it exists, arises from 3rd nerve, and sends twigs to back of neck. 

Oroat Auricular - From 2nd A 3rd cervical nerves. 

Ascends upon sterno-mastoid & beneath platysma to near lobule of ear, where it 

divides into branches : 

AuBicvLAR - Several, large; to integument of back of pinna, joining with pos« 

terior auricular branches of facial A pneumogastric. Some twigs supply 

outer surface of lobule^ and one reaches outer surface of pinna through 

a fissure between antiheliz A concha. 
Mastoid - To integument behind ear, joining with post, auricular branch of faciaL 
Facial - To integument of face, and to parotid gland joining with facial. 

Superficial Cervical - The largest; fVom 2nd A 8rd. 

Crosses sterno-mastoid beneath platysmaZ external jugular vein, and divides into brs. s 

Ascending • Gives ofiT an ascending twig to external jugular vein, joins with 

cervico-facial branch of facial, and, supplying platysma, pierces it to 

integument of upper A front part of neck. 
Descendino - Pierces platysma to integument of lower A front part of neck. 

Superficial Descending - Several large branches from 3rd A 4th. 

Descend between sterno-mastoid A trapezius, and divi3e~intoTranoheS! 

Stebnal - Cross origin of sterno-mastoid to integument of front of chest as 

far as middle line. 

Claticvlab - Cross clavicle (sometimes one of them perforates the bone) to 

integument over pectoralis major A deltoid, communicating with cata« 

neons branches of the superior intercostal nerves. 
Acromial •» Over Horomion A clavicular origin of trapezius to integument of 

onter A back part of shoulder* 

DEEP BRANCHES — Divided into internal A external. 

INTERNAL -Are: 

Communicating - From loop between 1st A 2yid cervical to pneumogastric, hypoglossal A 

superior cervical ganglion on^rmpathetio; and also from 8rd A 4th to cord of 

, sympathetic Below Ihe ganglion. 

Muscular - From let A 2nd, to recti capitis antici major A minor^ and rectus latoralis. 

Communicans Noni -From 2nd A 3rd. 

Downwards A forwards across shea^ of carotid vessels (sometimes within the sheath^ 

and then either in front of or behind intornal jugular vein), and, near middle 

of neck, forms a loop with descendens noni ; from convexity of which loop 

branches aro given o£f to the sterno-hyoid A -thyroid and omo-hyoid. 

Phrenic or Int. Respiratory of Sir C. Bell - From 3rd, 4th, and usually also from 6th. 
Downwards A inwards in fVont of scalenus anticus. 

Between subclavian vein A 1st part of subclavian artory crossing internal mammary, 
> and receiving a filament from sympathetic, sometimes another from 6th A 6th 

cervical nerves, and occasionally on the left side, one from the ansa hypoglossi* 

Crosses arch of Aorta A pulmonary artory, on the left side. 

^' Descends, on the right side, on outer side of right innominate vein A sup. vena oara. 

"* In front of root of lung & along side of pericardium to diaphragm, and divides in 

t to branches which perforate the diaphragm and supply it by its under surface. 

Both nerves g^ve off twigs to the pericardium A pleura, and join with the phrenio 

plexus of the sympathetic, the right nerve sending also a few filaments to the 

^ __ diaphragmatic ganglion* 

EXTERNAL — Are : 

Communicating - Join spinal accessory in substance of stomo-mastoid, in occipital 

triangle, A beneath trapezius; 
JtfUBCnIar-To stemo-mastoid (firom 2nd nerre), levator angnli scapulas (firom 3rd) , scale. 

^-' xrns medias A trapezius (fronTSrd A 4ih} 
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BRACHIAL PLEXUS. 



JTOrmed as follows by anterior divisions of 5th, 6th, 7th, & 8th cerrical and 1st dorsal ns.: 

J^tftA &* Sixth Cervical unite between anterior h middle scaleni, and are soon 

joined bj part of the seventh^ the outeb cobd of the plexus being thus formed. 

Eighth 6r* First Dorsal nnite behind scalenus anticns, and form the inner cord. 

Remaining part of Seventh is joined a little lower down by two anastomotio 

branches given off by inner ft outer cords, the third or postebior cord 

being thus formed. 

Varieties, more apparent than real, are frequently met with, 

resnlting from the correspondingly increased or diminished size of the 

above mentioned anastomotic branches, and of the portion of the 7th 

nerve which assists in forming the posterior cord ; the posterior cord 

being formed almost completely, in the one case, by the branches given 

off by the two other cords, and in the other, by the 7th nerve itselH 

Other varieties may also result from the two anastomotio branches arising 

from the inner & outer cords either higher or lower than usual, and fVom 

their joining the reciainder of the 7th nerve at a higher or at a lower level. 

Broad between anterior & middle scaleni, where anterior divisions of the nerves lie 

above 2nd part of subclavian artery; contracted opposite clavicle, where inner ft 

enter cords lie at fore part of plexus on outer side of 3rd part of subclavian artery 

ft of 1st part of axillary ; again expanded in axilla, where the three cords lie on 

inner, outer ft posterior aspects of 2nd part of axillary, and where they break up 

into the large nerves of upper limb. 

Communicates with the cervical plexus through loop between 4th ft 5th nerves ft through 

branch from 5th nerve to phrenic, and with middle & inferior ganglia of sympathetic 



BRANCHES - Aiti 



ABOVE THE CLAVICLE : 

Post, or Long Thoracic, or Ext. Respiratory of Sir C. Bell - From 

5th ft 6th nerves, the two roots uniting in substance of sca- 
lenus anticus. 
Deeply along side of chest behind axillary vessels ft cords of brachial 

plexus as far as lowest digitation of serratus magnus. 
Bnprascapnlar - From back of trunk formed by union of 5th ft 6th. 

Backwards ft outwards beneath trapezius ft through suprascapular 
foramen to supraspinous fossa, where lies between supraspinal 

tns ft the bone. 
Bound spine of scapula to infraspinous fossa. - Supplies supra- ft infra* 

spinati (two twigs to each), shoulder.joint ft scapula. 
IffHSCUlar *- ^o rhomboidei ft frequently to levator anguli scapulas (from 5th 

nerve), subclavius (from 5ih ft 6th, anastomoses frequently 
with phrenic), scaleni ft longus colli (variably from 6th 7th ft 

8th.) 
Conununicatixxg - From 5th cervical to phrenic on anterior scalenus. 

BELOW THE CLAVICLE — The branches are given off from the three cords 

as follows, from : 
Ottter Cord - External anterior thoracic, outer head of median, mns- 

culO'Outaneous or external cutaneous. 

Inner Cord - Internal anterior thoracic, inner head of median, ulnar, 

internal cutaneous, lesser internal cutaneous or n. of Wrisberg. 

Posterior Cord - The three subscapular nerves, musoulo-spiral ft 

circumflex 
Anterior Thoracic Nerves - Two, connected together by a loop on innei 

side of axillary arteryt 
External or Superficial - The largest. Crosses both axillary artery ft 

vein to under surface of pectoralis major. 
Internal or Deep -The smallest. Between artery ft vein, and gives 

twigs to under surface of both pectorales. 

Subscapular Nerves - Three : 

Upper - The smallest; to upper part of subscapularis. 
Lower - To lower border of subscapularis ft to teres major ; the latter 

muscle having sometimes a separate nerve 
Long - The largest. Along lower border of subscapularis to latissimus 

dorsi 
Nerves of the Ann - ^ide three following Tabletf. 
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MEDIAN & MUSCULO-CUTANEOUS NEBVES. 



MEDIAN NERVE. 

From inner A onter oords of brachial plezns by two roots which Borroiind 3rd part of axillary 
artery. - Lies at first on onter side (more or less so, bat never quite in front) of 3rd 

part' of axillary & upper part of brachial arteries. 
Crosses brachial artery nsnally in front, and lies on its inner side at bend of elbow. 
Between the two heads of pronator radii teres, and down middle of front of forearm, lying 
deeply at first between flexor snblimis & flexor profundus digitorum, and then super- 
ficially between tendon of flexor carpi radialis & outermost tendons of flexor sublimis. 
Beneath anterior annular ligament to palm of hand, where lies in front of flexor tendons, and 

becomes enlarged and flattened, and divides into two 

• TERMINAL BRANCHES : 

Eztomal - Supplies abductor, opponens & outer head of flexor brevis pollicis, and gives 

palmar digital branches to thumb A outer side of index finger. 

Intomal - Supplies the two outer lumbricales, and gives palmar digital branches to 

contiguous sides of index, middle and ring fingers. - The digital nerves are 

superficial to the digital arteries. 

LATERAL BRANCHES: 

None in upper-arm. In fore-arm: 
MUBCnlar - Aiiso near elbow; to all the superficial muscles of front of fore-arm except 

flexor carpi ulnaris. 

Ant. Interosseous - With anterior interosseous artery between flexor longus pollicis 

& flexor profundus digitorum, supplying the former & the outer half of the 

latter, and ends in pronator quadratus. 

Palmar CirtaneOUS ^ From lower part. Pierces deep fascia a little above anterior 

annular ligament and supplies integument of palm of hand & ball of thumb, 

joining with palmar cutaneous branch of ulnar, and with radial or anterior 

branch of external cutaneous. 

MUSCULO-CUTANEOUS or EXTERNAL CUTANEOUS NERVE. 

From outer cord of brachial plexus in common with outer head of median. 
Through coraco-brachialis, and between biceps & brachialis anticus to a little above external 
condyle, where perforates deep fascia, and divides, behind median cephalic vein, 

into: 

Anterior Branch ~ Along front of radial side of fore-arm as low as wrist, where lies 

in front of radial artery, and joins with radial nerve. Sends filaments over 

ball of thumb, and accompanies radial artery to back of carpus. 

Posterior Brancll -Along back of radial side of fore-arm, joining with radial and 

with external cutaneous branch of musoulo-spiraL 
Supplies cxnTaoo^braohiaUs, biceps A brachialis antions, and sends twig^ to humerus A to 

elbow-joint. 
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ULNAB, INT. CUTANEOUS, & LESSEE INT. CUTAN- 

EOUS NERVES. 

ULNAB NERVE. 

From inner oord of brachial plexus in common with inner head of median, internal ontane- 
ons St lesser internal cntaneons nerres. - Lies at first on inner side of 8rd part of 

axillarj A upper part of brachial arteries. 
Pierces internal intermuscular septum with inferior proAinda, and descends in grooro 

between olecranon St internal condyles 
Enters fore-arm between the two heads of flexor carpi ulnaris. 

Descends on flexor proAindus, being covered in upper part of fore-arm by flexor Carpi 
ninaris, lying superficially in lower part between tendon of latter muscle St inner- 
most tenaons of flexor sublimis digitorum. - Ulnar artenr lies on outer side of nerre^ 

and is distant from it in upper part of fore-arm. 
Crosses anterior annular ligament a little behind artery St on outer side of pisiform bone, 

and divides into two 

TERMINAL BRANCHES : 

Snporflcial *- To palmans brevis, integument St 1) fingers on inner side of hand, 

joining with median. 

DdOp " Between abductor St fiexor brevis minimi digiti, and beneath flexor tendoni 

with deep palmar arch. Supplies muscles of little finger, interossei, the 

two inner lumbricales, adductor pollicis & inner head of fiexor brevia. 

LATERAL BRANCHES: 

None in upper-arm. In fore-arm i 
Articular to Elbow Joint - Several, small, arise behind elbow. 
MUBCnktr - To fiexor carpi ulnaris St inner half of fiexor profundus. 
FalX&ar Ontanoons - Arises a little below middle of fore-arm. With ulnar artery 
to integument of front of wrist St palm of hand, joining with palmar cuta- 
neous brandi of median St frequently with internal cutaneous. 

Dorsal CntaZieonB *- ^^^ge, arises a little above wrist. Winds inwards beneath 
tendon of fiexor carpi ulnaris, and supplies integument St 1| fing^ers oa 

inner side of back of hand, joining with radfaL 

Articular to the Wrist. 
INTERNAL CUTANEOUS NERVE. 

From inner cord of brachial plexus in common wfth inner head of median, ulnar St lesser 

internal cutaneous nerves. 
Along inner side of brachial artery in front of lesser internal cutaneous, giving off a cuta« 

neous filament to integument over biceps. 
Pierces deep fascia with basilic vein, and divides into : 

Anterior Branch - 1° front of^ or sometimes behind, median basilic vein to in* 
tegument of fh>nt of inner side of fore-arm as low as wrist, fV«qnently 

joining with palmar cutaneous branch of^ ulnar. 

Posterior Branch - Over internal condyle to integument of back of inner side of 

fore-arm to near wrist, joining with lesser internal cutaneous St dorsal 

cutaneous branch of ulnar. 

LESSER INTERNAL CUTANEOUS N. or N. of WRISBERQ. 

From inner cord of brachial plexus in common with inner head of median, ulnar St internal 

cutaneous nerves. 

Along inner side of axillary vein St brachial artery St behind internal cutaneous nerve to 

integument of back of lower third of arm, joining with intercosto-humeral Si 

poiierior branch of internal outaneona. 

Ita die St communications vary considerably. Irequentlv interoosto-humeral nerva m 

large^ and takes the place of nerve of wrisbeiqgi joining brachial plexus by a small 

filament only, or nol at aU. 
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MUSCULO-SPIBAL & CIBCUMFLBX NEBVES. 



HUBOULO-SPIRAL NERVE 

The Imrgest branch of brachial plezns. Arises from posterior oord in oommoa with 

oironmflez, and lies at first behind Srd part of axillary artery A npper 

part of braohiaL 
Downwards & ontwards in front of tendons of teres major A latissimns dorsi, and in 

spiral grooye with superior profunda artery. 
Between braohialis antions & supinator longns to front of external condyle, where it 

divides into radial & posterior interosseoas nerres. Its branches are : 

Muscular - To triceps, anoonons, braohialis antions, supinator longus, ex- 
tensor carpi radialis longior. 
Cutaneous - Three, small, one internal, two external; to integument of 
inner & posterior, and of outer A anterior aspects of arm, and of 

outer aspect of fore«arm. 

HAT>TAT. NEBVE — The smaller. 

Down front of outer side of fore-arm beneath supinator longus, lying on outer 
side of radial artery, which artery ip distant firom it in upper third A close 
to it in middle third. Winds outwards i: backwards beneath tendon of 
supinator longus about three inches above wrist^ pierces deep fascia, and 

divides into branches : 
External - The smaller. To outer side A ball of thumb; joins with 

posterior branch of external cutaneous. 

Imterital " The larger. To integument, & remainder of 3^ fingers on 

outer side of hand ; joins with external cutaneous & with dorsal 

cutaneous branch of ulnar. - Adjoining sides of middle & ring 

fingers may be supplied by same nerve, which may be either the 

radial or the ulnar« 

POSTERIOR INTEROSSEOUS NERVE — The larger. 

Through substance of supinator brevis to baok of fore-arm. 

Between superficial & deep muscles of posterior aspect of fore-arm, supplying 

them all except anconeus, supinator longus, & extensor carpi radiaiis loagior. 
Beneath exteasores secnndi internodii pollicis & communis digitorum to baok cf 

oarpus, where it becomes ganglionio and supplies articulations of wrist. 



GIBCDHFLEX MERVE 

From posterior oord of brachial plexus in common with musonlo-spiral. 
Downwards A outwards betfind axillary artery in front of subsoapalaris. 
Backwards^ with posterior circumflex yessels, through quadrilateral space' bounded 

by terei major, teres miuor, long head of triceps, & humerus. 
Gives off a small twig to shoulder-joint, and divides into: 

Superior HraUCll - ^be larger. Bound neck of humerus as far as anter- 
ior border of deltoid; supplies deltoid, and gives off cutaneous 
filaments which perforate the muscle to integument over lower 

part of shoulder. 

Inferior Brancll - ^^^ smaller. SuppUes teres minor, back part 

of deltoid, 4e integument over baok of shoulder; has frequently 

a gangliform enlargemont on branch to teres miiMC. 
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LIJMBAB PLEXUS. 



Vormed bj Anterior diTidons of foTir npper lambar BenrM, uid riimaiad in inbtiMiee of 

in front of tranirarM prooMtet of tbe lambar Twrtolirak 

Harrow aboTe, where it ninally reoeires a email branob flrom laei dorial nerre ; broad belour^ 

where it is Joined to the eacral plezas bj a branob from 4th Inmbar nerre A bj Inmbo* 

aacral nena or oovdL 
Iti arraoi^ent la aa follows t - (Vide Quain's diagram). 

Itt Lumbar Nerve - Giyee oif: 

HiO'hypogastric^ 

Ilio-inguinali 

Small part of GenitO'Crurait 

Commumcatini branch to and Luwtiar. 

2nd Lumbar Nerve - Complete! 

GtnilO'Crural, - and girei oif 
Greater fart of External CutamouSt and 

Communicating branch to 3rd Lumbar, from whioh oommnnioating branob tte 
Anterior Crural^ Obturator^ <&• Accessory Obturator nerves (when tk« 

latter exists) are parti j deriftdi 

3rd Lumbar Nerve - Completes 

External Cutaneous, and pJres oif 

Greater part of Anterior Crural, Obturator 6* Accessory Obturator Ntnm Cwma 

the latter existaj^ and • 

CommuMeating branch to 4th Lumbar. 

4tli Lumbar Nerve - Completes 

Anterior Crural, Obturator, 6* Accessory Obturator Nerva, (when tha latter 

exists), and giTsa off* 
Large branch to <th Lumbar, if)^LcitL large branch forms with the latter nanv 
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LATEBAL BKANCHES of the LUMBAB PLEXUS. 



ILIO-HYPOO ASTBIC — From 1st lambar. 

Emerges from upper part of outer border of Psoas, 
OrOBseB qnadratas lamboram. 

Perforates transYersalis, and divides between it h internal obliqne into branohei : -: 
Iliac - Pierces Internal h> external obliqne jast above crest of ilinm, and Bupplles akin of 

glnteal region behind lateral cntaneons branch of twelfth dorsal nenre. 

Htpooabtbic - Forwards between internal obliqne & transversalis, communicating with 

illo-ingninal. Pierces internal obliqne ft aponenrosis of external obliqne 

a little above the external abdominal ring, and supplies skin of hjpogai- 

trie region. 

XLZO«INGUINAL — From 1st lumbar; smaller than foregoing. 

Pierces psoaSy and crosses qnadratas lamboram immediately below Uio'hypogastric. 

Pierces transversal is, and communicates with hypogastric branch of ilio-hypogastrio 

between that muscle and the internal oblique, which it pierces a little 

farther on. 
Through inguinal canal in front of spermatic cord ; and supplies akin of upper & 

inner part of thigh and of scrotum ft penis, or of labium pudendL 

Is sometimes small, and then ends by Joining the ilio-hypogastric near crest of 

ilium ; in that case a branch of the ilio-hypogastric takes the place of the 

ilio-ingninal. 

GXNITO-CRnRAXi — From 2nd lumbar nerve, and by a few filaments from the Isc. 

Descends obliquely through substance^ and afterwards on anterior surface of psoas^ and 

divides into branches : - 

Gehital - Over external iliac artery, and through inguinal canal behind spermatic cord, 

to oremaster muscle ft scrotum ; - in female behind round ligament to labium. 

Ckubal - Beneath Pouparts ligament on inner side of psoas. Pierces fascia lata on outer 

side of femoral artery, and suppUts skin of upper and front part of thigh; 

communicates with middle cutaneous. 

SXTZSBN AL CUTANEOUS — From Snd lumbar nerve, and, by a few filaments, firom the 8rd. 

Pierces psoas muscle towards its middk and crosses iliacus. 

Passes beneath Poupart's ligament thro'ugh notch below anterior superior spine of 

ilium, and divides into branches s * 
Ahtebiob - Pierces fascia lata about four inches below Poopart's ligament, and supplies 

skin of anterior ft outer aspects of thigh as low as Imee. 
PosTESiOK - Supplies skin of outer ft posterior aspect of thigh. 



AKTERIOK CRURAL NEEVE, 



The Urgoat bnmch of lambar plems. — AriBsa miinly ttom Srd ft 4lh Inmbar nerveB, but 
rcGoivoB also b, fosciculDS from the Sod. 
DeBcends throagt aabatanoB of paoas, and omergea from lownr part of ita ootor border. 
PneBeB down between psoas & iSiacng, RiriDg off small branohea to iliacQB i, femoral artery. 
Entera thigh beneath Ponpart'a ligamont half an inch to outer aide of femoral artery, and 
divides into anterior & posterior diviaionB. 

ANTERIOR DIVISION -Giveaoff: 

Middle Cataneotls Nerve -Pierces faaoib lato ft geserally lartorina kIso ( wliioli 

muscle it then aupplies) about Ihraor four iniha Mow Paiiparf! ligament, 
and divides into two branches to integument ot front of thigh as Ion aa 
knee. - JoinB with crnral branch of genito-crural, internal oDtoDcona & 
internal sapbcnona. 
Istemal Cutaneous Nerve - Croasea upper part of ahoalh of femoral veBselfl giTing 
off a few cutaneous filamenti, and divides into: 
JjCTBBlOB oi EiTEBNAL Bessch - Pierces fasoia lata about Itnver third of thigh, 
and dJTtdea into branches to integument of inner ft oater aide! of 
knee ; joins with middle outanooua ft long anpheuooa. 
Ihhbb OB FogTERioH Bkihcii - Along poaterior border of sartorius, joining in 
a pleiiform network beneath fascia with long BaphenoUH & obturator. 
Pierces fascia lata a Utile above inner side of kna; aupplioa integument of 
inner aides of thigh b. upper part of leg, joining with iot. saphenous. 
IiOUtf or Internal Saphenous Nerve -The largeat branch of anterior diviaion 
( ariaea aomettmoa from posterior diiiaion ), 
Along whole length of ontcr side of femoral artery, tying Grst at a alight dia- 
tanco from it, and then close to it. 
Pierces fibrous band which eiteuda from vaatua intemug to tendons of adduc- 
tors longua A maguus and forms anterior wall of Hunter's canal. 
Piarcea deep fascia between tendsm uf sarloriia hgroiiiisi and joins nith internal 

PusBI nith internal aaphenODS rein along inner aide of kg ft diridea into two 
branoheS; one terminates at inner ankle, the other pusses in front of 
ankle to integument of inner side of foot. 
Jtdns in pleztfbrm network above mentioned with internal cutaneous ft obtura- 
tor nerrei j - giTaa off to integument of front of knee a largo branch, 
nerms Ontiuieiui patellie, which, joining with external, middle !t internal 
entaneous nerve* ft other branoheB of long saphenoas, forms plexus 
patellm in &ant of knee i -gives off numoroUB branchea to integument of 
front ft inner aide of leg. 

POSTERIOR DIVISION - Gives off: 
Uuscnlar Branches 

To all the muBolea of front of thigh except tensor vaginas femoris supplied b7 

anperior gluteal n., and Sartoriui supplied by filaments from middle or 

Bometimea from internal cutaneous nerve, [peotinens is partly supplied by 

obturator nerve] 

Articolar Branches 

TwO! -one from nerve to vastus externos, long ft slender 4 diatribntod tofi-ontof 
Okpinle; one from nerve to vastus intemus, accompanies deep branch of 
anaatumotica magna to inner side of capso'^ 
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OBTURATOR NERVE 



Arises mainly from 3rd & 4th lambar nervei, bat receives also a fasoionlas from the Sad 

(Sappey, Uirsohfeldt, & Qaain's diagram of lumbar plezns). 
Descends through inner fibres of psoas, and emerges from inner border of that mnsole 

opposite brim of pelvis. 
Along enter wall of pelvis above obturator vessels to npper part of obturator foramen; 

enters thigh, and divides into: 

Anterior BraHCll - The smaller. Descends in front of addnotor brevis, and behind pec 

tinens & addnotor longns, to femoral artery, upon wh!oh it is distributed 

below the latter muscle. Gives off branches : - 

Arttculab - To hip-joint ; arises near obturator foramen. 

HuscuLAB - To gracilis & adductor longns, and sometimes to peotineos & addnotor 

brevis ; 

Anastouottc to Internal Cutaneous & Internal Saphenous Nerves - Arises 

opposite lower border of addnotor longas, and forms with the foregoing 

nerves a plexiform network beneath deep fascia of thigh. 
Sometimes this anterior branch of the obturator nerve, and its communicating 
offset to the internal ontaneons & internal saphenous nerves, are 'larger 
than usual. The latter then give) off cutaneous filaments to the skin of 
the lower & inner part of the thigh, and descends along the posterior bor- 
der of the sartorins to the inner side of the knee-joint; here it pierces the 
deep fascia, communicates again with the internal Faphenous norve (which 
is then smaller than usual), and supplies the skin of the inner side of the 

leg as low as its middle. 

Posterior Brancll -The larger. Pierces upper fibres of obturator externns, and des- 
cends behind adductor brevis in front of adductor magnus; gives off 

branches: • 
Muscular - To obtnrator ez^ernus & adductor mag^nus (and to addnotor brevis, 

when the latter is not supplied by the anterior branch of the nerve). 
AjtircULAR - Through opening in lovrer part of adductor magnus, and upon the pop- 
liteal artery to back of knee-joint. 

ACCESSORY OBTURATOR NERVE 

Arises (when it exists) either directly from obturator nerve, or, by separate 

filaments, from the 2nd, Srd, & 4th Inmbar. 
Descends along inner side of psoas, crosses front of pubes, gets behind peotineos, 
and divides into branches to peotineus & hip.joint. Communicates with 
anterior branoh of obturator nerve; the communicating branch is some- 
times large, and is then prolonged as a outaneous nerve to the thigh 

4 leg ((}ray). 
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SACRAL PLEXUS. 



Formed by Ivmbo-sacral oord dt anterior diriaions of the three ftrat lacral nerrea, and part of 

that of the foarth* 

Triangnlar in shape, - ita oonatitnent nerre-fibrea oonvorging to form one broad flat cord, 
which leayes peWis tbrongh lower part of great aaoro-aciatio foramen below pTriformii, 

and immediately dirides into Small sciatic, Great sciatic & Padic 
Bests upon pyriformis, and is covered by the peWic fascia & by the two terminal branches 

(sciatic & pndio) of anterior division of internal iliac artery* 

BRANCHES: 

Superior Gluteal - From back of lumbo-sacral cord. 

With gluteal yessels through upper part of great lacro-aciatio foramen above 

pyriformis, and divides into: 
BuPEiioR Branch - Along middle cnrred line on dorsum ilii with superior diviaion 

of deep branch of gluteal artery. Supplies glutei medius St minimus. 
IimRiOR Branch - Directly forwards between glutei medius & minimus, which it also 

supplies, and terminates in tensor vaginn femoris. 

Muscular * To pyrlformls, obturator iDternus, gemelli dt qnadratus femoris. - The 

nerve to obturator internus passes behind spine of ischium and through 
lesser sacro-sciatic foramen to inner surface of the muscle. - The 
gemellus inferior and the qnadratus femoris are supplied by a common 
branch, which runs between capsule of hip-joint and the obturator internus 

dt gemelli, and gives off an articular filament to the Joint* 

Small Sciatio ' From lower St baok part of sacral plexus. 

With sciatio vessels through lower part of ^rreat saoro-sciatio foramen below 

pyriformis. 
Descends beneath gluteus mazimus on inner side of great sciatio nerve. 

Along back of thigh beneath fascia lata to lower part of popliteal space. 
Perforates deep fascia, and accompanies external saphenous vein to skin of back 
of leg I communicates with external saphenous nerve. Gives off branohei t 
Invirior Gluteal - Several, large i to under surface of gluteus maximus. 
Inferior Pudendal - Forwards below tuber ischii to skin of perinoDum and upper A 

inner part of thigh, and to scrotum or labium. 
CuTANEOUi - Descending. To skin of inner St outer sides of baok of thigh, popliteal 

space and baok of leg. 
Aseemting. Wind round lower border of glnteua mazimua to integument 

over ita iurface. 
Great Soiatio - Vide next Tablet but one. 

FudiO - Vide next Tablet. 
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PUDIC NEBVE. 



From lower part of saoral plexoB. 

With pndio artery through lower part of great laoro-ioiatio foramen on inner side of 

great soiatio nerve. 
Winds round spine of ischium, and re-enters peMs through losser saoro-sciatio foramen, 

where it gives off inferior hsemorrhoidal nerve. 

Forwards along outer wall of ischio-rectal fossa above pudio artery, both nerve & artery 

being covered by obturator fasoia, and divides into perinseal nerve dt dorsal 

nerve of the penis. 

P£RINiEi AL NERVE — ^he larger. Accompanies superficial perinaeal artery, and divides 

into branches: - 

Cataneous or Superficial Perinedal -Two in number: 

PosTERioB OB Iktesnal - Givcs filaments to' skin in front of anus (and to the 

sphincter ani. Gray), and communicates with the inferior hsemorrhoidal 

nerve. It then passes forwards to the scrotum or labium on the inner side 

of the following nerve with which it communicates anteriorly. 

Autebior OB External - Forwards on outer side of foregoing to scrotum & integ^ - 

ment of penis, or labium. Communicates with foregoing, and with inferior 

pudendal, and gives a few twigs to levator ani. 

MuSCnlftT * Generally arise by a common trunk, which passes forwards and inwards 

under cover of transversus perinsi, and supplies anterior extremity of 
sphincter an!, transversus perinsdi, erector penis, accelerator urinse & com- 
pressor urethrsD; a twig is given to the bulb of the urethra. 

DORSAL NEBVE OF THE PENIS — The smaller. With pudio artery along rami of 

ischium St pubes between the two layers of deep perinseil fascia, and 
through suspensory ligament and along dorsum of penis to glans. Supplies 
sikin of dorsum dt sides of penis, and gives a large branch to corpus 
cavemosnm. - Dorsal ruroe of clitoris in female is smaller, but similarly 

distributed 
Inferior EtedXnorrhoidal Nerve- - May be derived directly from sacral plexus. 
Crosses ischio-rectal fossa towards lower end of rectum, and gives off num- 
erous branches to sphincter ani & integument round anus ; oommunicates 

with superficial perinssal h inferior pudendaL 
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GBEAT SCIATIC NERVE 



Ariiei from the lambo-sacral oord & the four npper saoral nerreSy and is the oontinvation 

of the faoral plezni. 

Through great aaoro-soiatio foramen below pTriformis, on outer tide of pudio Teiseli& nerre. 

Downwards between trochanter major & tnber isohii, behind external rotator mnsoles di 

adductor magnuB,to lower third of back of thigh, where it dirides into external A in* 

temal popliteftL 
Is ooTored bj gluteus maximum & biceps. Gives off branches : • 

Articular - To back of hi^joint. 

Muscular - To hamstring muscles & adductor magnns. 

XZTKBNAL POPLITEAL NERVE. 

The smaller of the two terminal branches of great sciatic 
Along outer side of popliteal space close to biceps. 

PlercM peroneus longus an inch below head of fibula, and dirides into anterior tibiil 

& musculo-cutaneous. Oires off branches: - 
Articular -> Threei accompany the two external articular & the recurrent 

tibial arteries to knee-joint. 

CutatU9Hs -> Two or threei supply integument of outer & back part of legi 

one, the communicans ftbularis, crossses outer head of gastroo- 

nemiusy and joins the oommunicans tibialis to form external or 

short saphenous nerre (Y. next Tablet), 
Anterior Tibial Norvo - Beneath extensor longus digitorum to front of interosseons 

membrane} along outer side, in front of, and again along outer 
side of anterior tibial artery to front of ankle-joint. - Sapplies 

muscles of front of log, and diyides into t 
ExTiBXAL BsANCH -> Beneath extensor hreris digitorum, which it supplies % 

becomes gangliooic, and supplies articulations of tarsus. 

IiiTBBifAL BiAHOH -> With dorialis pedis artery along inner side of dorsum of 

foot; supplies adjoining sides of great & second toes, and join* 

with musculo-cutaneous. 
lEllB0llIO"Clltaxi60Tl8 Nerve - Between peronel muscles, which it supplies, and extensor 

longus digitorum i pierces deep fascia about lower third of ftx>nt 

of leg, and divides intot 

InriUTAL BS1.1ICH -> Supplies inner side of great toe, adjoining sides of Snd A 

8rd toes, & integument of inn^ side of foot| joins with internal 

saphenous & anterior tibiaL 

XxTXUiAL BxAXCH - Supplies adjoining sides of 8rd, 4th, & 6th toes, and intogb 

nment of outer side of foot c Wns with eztomal or short saphenous. 



268 



INTERNAL POPLITEAL NEBVE. 



The larger of the two terminal branobes of great soiattc. 

Through middle of popliteal space to lower border of poplitenSy where it beeomei posterior 

tibUT. 
Is first snperficial & external and at a distance from, then snperfioial & internal and oloso 

to, popliteal yessels. - Its branches are: 

Articular - Three; accompany the two internal & the acygos articnlar 

arteries to knee-joint. 
Muscular • To f^astrocnemias, plantaris, poplitens, soleus. 

Cofhmunicam Tibialis - Between heads of gastroonemins to middle of 

back of leg, where it pierces deep fascia and joins oommnnicans 

fibnlaris to form the 
External Saphenous Nerve - Behind outer malleolus with external 

saphenous yeio, and supplies integument of outer side of foot 

& little toe; joins with musoulo-outaneous. Is sometimes 

larger than nsual, and then supplies both sides of little toe, 

and enter side of 4th. 

POSTERIOR TIBIAL NERVE. 

Gommenoes at lower border of poplitens. 

Beneath arch of soleus, superficial muscles, h deep layer of fascia to interval be- 
tween inner malleolus & heel, where it divides into internal & external plantar. 
Is first internal & posterior to posterior tibial yessels, but soon passes to their 

outer side. - Its branches are: 
Muscular --To flexor longus poUicis, flexor longus digitoruro, tibialis posticus. 
Plantar Cutaneous - Perforates internal annular ligament to integument 

of heel & inner part of sole of foot. 
Intomal Plantar Nerve - ^^e larger, with internal plantar artery between abduc- 
tor polliois & flexor brevis digitorum, and divides into four digital 
branches to Z^ toes on inner side of foot. Supplies flexor brevis 
digitorum, abductor & flexor brevis polliois, two inner Inmbricales, 
integument of sole of foot & articulations of tarsus ; joins with 

external plantar. 
Ezternal Plantar Nerve - The smaller. With external plantar artery between 

flexors aocessorius & brevis, and then between flexor brevis & ab- 
ductor minimi digiti; supplies the first & the last of these 

muscles, and divides into: 
BuPEiriciAL BxAMCH - Supplies H toes on outer side of foot, flexor brevis 

minimi digiti & interossei of 4th space; joins with internal 

plantar. 
DiiP Bbamoh - Accompanies plantar arch ; supplies remaining interossei & 

lumbrioales, adductor poUiois, h transrersua ^edii. 



SYMPATHETIC NERVES, 
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GANGLIATED COBDS & GANGLIA. 

OANGLIATED CORDS — ^^^ on eacli side & along the whole length of spinal oolnmn, oon« 
verging inferiorly upon the oocojx in the ganglion impar, and being prolonged tnperiorly 
into the head along internal carotid artery. They are nsnally single, sometimes doable, 
oocasionally wanting here & there. Belatively to the size of the ganglia they are largest 

in the dorsal region. They are divided into : 

Cervical Portion - ^^^b ^ front of transverse processss of cervical vertebrsD behind 
internal jugular vein, and presents three ganglia (Yide Cervical portion of Sym- 
pathetic). 

Tboracic Portion - Li^s in front of heads of ribs & intercostal vessels, beneath plenrfle, 
on outer side of venad azygos, at first at a small distance from, and then close to, 

bodies of vertebrae. It presents eleven or twelve ganglia. 

Lumbar Portion - Penetrates Into abdomen, on right side through a small opening in 
right cms of diaphragm, on left side either through aortic opening or through a 
small separate opening in left cms. It lies in front of bodies of vertebrsD on inner 
side of psoas, behind inferior vena cava on the right side, behind abdominal aorta on 

the left. It presents four or five ganglia. 

Sacral Portion - l^i^s in front of sacrum on inner side of anterior sacral foramina, and, 

converging towards its fellow inferiorly, usually ends in the ganglion impar. 

PIUEVSRT£BRAL GANGLIA — Usually three cervical, eleven or twelve dorsal, four or 
five lumbar, four sacral, one coccygeal. More or less oval or triang^ar in shape, and 

elongated from above downwards. 

Cervical - Ylde cervical portion of sympathetic. 

Dorsal - I'io most of them in front of heads of ribs, the nine or ten first at a little distance 
from, the two or three last close to, bodies of corresponding vertebrae ; oocasionally 
one or two ganglia lie opposite the corresponding intervertebral foramina. They 
are smaller than the cervical & lumbar. The first one is the largest and is often 
blended with the inferior cervical. The last one is usually stellate in shape, and 

is sometimes blended with the first lumbar. - They present : 

Boots, or Branches of Gomvunioation with the Dorsal Nerves - Usually two in 
number: - Either both ascend obliquely upwards dt outwards to join the 
dorsal nerve above just before its bifurcation, or one ascends as above de« 
scribed, and the other descends to join the dorsal nerve below in corres- 
ponding situation. Sometimes one or two ganglia have a third root resulting 
tcom bifurcation of one of the roots to adjoining dorsal nerves, and even, 

occasionally, an additional root to second dorsal nerve above. 

iRTiRirAL Branches, or Branches of Distribution - Those from five or six upper gang* 
lia are small St greyish ; they mainly supply thoracic aorta & its branches, 
& bodies of vertebr» & their ligaments ; those from third & fourth ganglia join 
posterior pulmonary plexus. Those from six or seven lower ganglia are larger 
& whiter; they give off a few small branches to aorta, and join to form the 

great, lesser, & last splanchnic nerves (Y. Solar Plexus). 

IiTUnbar * Bather larger & more distinct than the dorsal, and situated at a greater distance 
firom the corresponding intervertebral foramina, the first one often lying opposite 
body of second lumbar vertebra, and the last one opposite saoro- vertebral articnla- 

tion. - They present : 

BooTB^ OR Branches of Communication with the Lumbar Nerves -Two or three for each. 

Are longer & more slender than those of dorsal ganglia, and pass beneath the 

fibrous arches of psoas in company with lumbar arteries & veins. 

JxtEVXAL Branches, or Branches of Distribution - Give a few twigs to bodies of ver. 
tebrsd & their ligaments, and assist in forming the aortic & hypogastrio 

plexuses. 

Saoral * Smaller than the dorsal & lumbar, and diminish in size as they descend ; lie 
close to inner side of anterior sacral fbramina, those of opposite sides approximating 
as they descend, and usually blend in front of coccyx in a median ganglion, the 

coccygeal ganglion or ganglion impar. •They present 

"Boom, OR Branches of Communication with the Sacral Nerves - Usually two for each 

ganglion ; are short & small. 

JmnsMAL Branches, or Branches of Distribution - Those of the two upper ganglia join 
inferior hypogastrio or pelvic plexus; the others descend upon the arteria 
•aora media^ and supply the saorum & coccyx & their ligaments, and the 

oooc^geal gland* 



CRANIAL POBTION of the SYMPATHETIC 



OonsiBts of the carotid & caTernooa plezoBei and of their prolongatioxui upon the branchei 
of the internal carotid arteries. 

OABOTID PLEXUS — U BitJXhted <m the ouUrnderftA^/arws portumo/fkiifUtntai 
carotid artery just before its entrance into the cavernous sinus, and is formed principally 
by the outer, bat partly also by the inner, of the two diyisions of the asoending 
branch £^7en off by the superior cervical ganglion of the sympathetic. A small 
ganglion, the carotid ganglian, is sometimes fonnd on one of its branches. 

Its Commnnications &re with .• 

Ttmpanic Branch o? the Glosso-phaitngbal oe Jacoeson's Neiyi through 

posterior wall of carotid canal i 

Spiiemo-palatiice Ganglion — This oommnnicating branch crosses inferiorly 
the cartilaginoos substance which doses the foramen lacerum medium. 
Then, under the name of carotid branch of the Vidian nerve, it Joins the 
cranial branch of the same (great petrosal branch of the facial) and 
the two together, under the name of Vidian nerre, pass through the 
Yidian canal to the back of the spheno*palatine ganglion ; 

Sixth Cbanial Nebyb — One or two filaments join this nerre as it lies on the 
outer side of the internal carotid artery i 

Oassebian Ganglion. 

CAVERNOUS PLEXUS — is situated bdiTW, and to the inner side of the cavernous portion 
of the internal carotid artery by the side of the sella turcica, and is formed principally 
by the inner, but partly also by the outer, of the two divisions of the ascending 
branch of the superior cervical ganglion of the sympathetic. 

Its Oommonioations are with .* 

Thied, Fourth 9t Sixth Cranial Ns., \ The respective brs. of oomm. join these 
Ofhthlmio Be. of the Fietu \ ) ns. as they penetrate into the orbit. 

Leeticulae or Ciliaet Gangl. — This branch of communication accompanies 

the nasal branch of the ophthalmic, or passes separately to the ganglion. 
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PBOLONOATIONS upon the Bra. of the INT. CABOTID 

These form plexusa upon the cerebral arteries to the pia mater of the brain, and upon the 
ophthalmic arteries to the contents of the orbit, a minute plexus accompanying, it is 
said, the arteria centralis retinsd, into the interior of the eyeball. ~ A small 
ganglion, the ganglion of Ribes, is said to exist sometimes on the anterior oommuni- 
oaUng artery, and to connect the sympathetio nerves of tho right h left sides. 
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CERVICAL PORTION of the SYMPATHETIC 



ConBists on each side of three ganglia, the snperior, middle & inferior cerrical (of wluoh the 
middle one is Bometimet wanting)^ and of their respectiTe branohei of commnnioation 
& diBtribatlon. 

THE THREE GANGLIA: 

Superior Cervical Ganglion - ^^ ^^KS^* nsnallj fusiform in shape and situated 
between the reotns oapitis antions major & the internal carotid opposite the Ind &* 
3n/ cervical vertdnra; sometimes irregular in shape h situated a little lower than 
usual. 

Middle Cervical Ganglion - When present, is the smallest of the three and is situated 
opposite the 6th cervical vertebra in the vioinitj of the inferior thjroid arterj. 

Inferior Cervical Ganglion - intermediate in size between the two others, and situated 
between the neck of the first rib ^ the transverse process of the last cervical vertebra on 
inner side of superior intercostal artery ; is irregular in form, and is frequently 
joined with the first thoracic ganglion. 

THEIB COMMUNICATIONS: 

These ganglia communicate with each other through the main cord of the sympathetic, 
and with the cerebro-spinal nerres as follows : 

SUPBEIOR CERVICAL GANGLION —With: 

Petrosal Gan^ion of the GlossO'Pharyngeal ; 

Both Ganglia of the Pneumogastric ; 

Trunk of the Hypoglossal ; 

Four upper Cervical Nerves - (Sometimes with the two upper nerves 
only, the branches of communication with the 8rd h 4th 
nerres occasionally joining the cord of the sympathetic a 
little below the ganglion). 

MIDDLE CERVICAL GANGLION — With : 

F^h &* Sixth Cervicol Nerves - (In case of absence of the middle ceryi* 
cal ganglion the 5th ft 6th cervical nerves join with the oord 
of the sympathetic between the superior ft inferior ganglia. 
INPEBIOR CERVICAL GANGLION — With : 
Seventh &* Eighth Cervical Nerves, 

THEIB BRANCHES OF DISTRIBUTION - Tide next Tablet 
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BBS. of DISTBIB. of the CEBV. G. of the SYMPATHETIC. 



ThMe gsnglift give off branches to the neighbonring arteries and to the Tisoora as follows i 

BBS. to the NEIGHBOUBINa ABTEBIES: 

SUP. GBBVICAL GANQLION - OiTos off: 

ASOEKDINQ BRANCH to INTERNAL CAROTID ARTERY & its BRANCHES -^ 
Large, soft, of a reddish grej ooloar, and appears to be the direct continna- 
tion of the ganglion. It passes along the posterior aspect of internal carotid 
artery and divides on reaching the carotid canal into internal St external 
branches. 
Imtxriial Bbakch -The smaller; ascends on inner side of internal carotid 
artery, commnnicating with the ooter branch, and g^oes to form the 
greater part of the caTemons plexos. 
ExTXUfAL Bbakch - The larger; ascends on onter side of internal carotid 
artery, commnnicating with the inner branch, and g^oes to fosm the 
greater part of the carotid plezns. 

ANTERIOR BRANCHES to EXTERNAL CAROTID ARTERY & its BRANCHES 
— Form tUlicaU pUxusa which accompany the external carotid artery &* its 
branches^ and on the filaments of which small ganglia are sometimes fonnd. - 
From the plexus on the tmnk of the external carotid artery a oommonica. 
ting branch is given off to the digastric branch of the facial nerre; from 
the plexns on the facial artery is derived the sympathetic root of the sub- 
maxillary ganglion; from the plexos on the internal maxillary artery it 
derived the sympathetic root of the otic ganglion and also a twig to the 
intnmescentia gangliformis of the facial. 

MZDDLB GBBVICAL OANOLION - Oives off. 

THYROID BRANCHES — Accompany the inferior thyroid artery, oommnnioatiiig 
with snperior cardiac nerve, and reach the thyroid body, in which they 
oommunioate with the recurrent k external laryngeal nerves. 

ZNr. GBBVICAL OANOLION - Gives off: 

BRANCHES to YERTEBRAL ARTERY — Form a plexus round that vessel, and 
communicate with the cervical nervea as high as the 4tlL 

BBS. to the VISOEBA — Arethei 

Gardlao Nerves - Tide Next Tablet 

Pharyngeal Branches of the Superior Gervlcal Oanglion - Join with the 

pharyngeal branches of the gbsio^pharyngeal^ fnmm^gastric^ ^ external laryngeal to 
form the pharyngeal plexus, which plexus supplies the muscles h the maoou 
membrane of the pharynx. 

Thyroid Branches of the Middle Gervioal Oanglion - Vide above. 
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NEBVES of the HEART 



Are derired from the cardiac plexnses, whioh pleznses are formed by the cardiac braachea 
of the sympathetic and of the pnenmogastrio & recnrrent laryngeal. 

OARDIAC NBRVES *" Are the three cardiac nerves of the sympathetic, the cervical- 

cardiac & the thoracic- cardiac nerves of the pnenmogastrio, and the cardiac bran- 
ches of the recurrent laryngeal. 

GABDIAO NERVES OF THE STMPATHETIO — Are three in nnmber, 
superior or superficial^ middle orgreat^ dr* inferior^ and arise normally ^^x» the cor- 
responding cervical ganglia. The superior cardiac nerve, however, fireqnently 
arises partly from the commnnicating cord below the superior ganglion, and the 
inferior one partly from the first dorsal ganglion ; when the middle ganglion is 
absent the middle cardiac nerve arises from the communicating cord between 
the superior & inferior ganglia. 
These nerves pass downwards £ inwards to the base of the heart either singly or in con- 
nection with each other or with the other cardiac nerves, varying considerably 
in their relative size and in their precise relations to adjoining structures; 
when one of them is smaller than usual one of the others is increased in size. 

On the right side of the neck the superior dr* the middle cardiac nerves 
pass downwards behind the common carotid artery, the former passing also in front 
of the inferior thyroid artery & recurrent laryngeal nerve. They then cross the 
subclavian artery either in front or behind, and descend upon the trachea to the 
right side of the great or deep cardiac plexus* - On the l^ side the superior cardicu 
nerve usually descends into the thorax between dr* in front ^the left common carotid 
6f* left subclavian arteries and crosses anteriorly the arch of the aorta to the superfi" 
cial cardicu plexus ; sometimes however it lies deeper than usual and then passes 
behind the aorta to the deep cardiac plexus. - The left middle cardiac nerve passes 
into the thorax between dr* behind the left common carotid &* left subclavian arteries^ 
and then descends behind the arch of the aorta to the left siae of the deep cardiac 

plexus. . . 

The inferior cardiac nerve passes downwards 9t inwards to the deep cardiac 
plexus behind the subclavian artery ^ and also, on the right side, behind the innominate. 

CABDIAC NS. of the FNEUMOGASTRIO ft RECUBB. LARYNGEAL 

Are divided into : 

Cervical Cardiac - Are divided into : 

Upper Cervical Cardiac * Small branches which join the cardiac nerves 
of the sympathetic. 

Lower Cervical Cardiac - One large branch which, on the right side, des- 
cends along the innominate artery and joins one of the cardiac nerves 
destined to the deep cardiac plexus, and, on the left side, crosses the 
arch of the aorta to the superficial cardiac plexus. 

Tlxoraoic Cardiac - Arise on the right side both from the trunk of the pnenmo- 
gastric & from its recurrent laryngeal branch, but on the lefb side from the 
recurrent branch only. They all go to the deep cardiac plexus either singly 
or in connection with the other deep cardiac nerves. 
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THE CARDIAC PLEXUSES. 



The OftrdlM neires form two primary oardiao plezoaea termed the anperfioial A tlie deep or 
great, and two secondary pleznsee, the anterior & the posterior coronary, which two latter 
plexmee are derired from the preceding, as are alio in part the anterior & the potterior 
pulmonary plezoaee. 

SUFliBFICZAL CARDIAC FLSZTTS — The nnaller. Is situated beneath aroh of aorta 
in front of right pnlmonaiy artery and on right side of dnotos arteriosns. It oom- 
mnnioates by several filaments with the left half of the deep cardiac plexus. 

It is formed by the left superior cardiac nerre of the sympathetic, the led inferior cerrical 
cardiac branch of the pneumogastric, and by scTeral filaments from the deep oardiao 
plexus. It often presents a small ganglion, the ganglion of Wrisberg. 

It gives off the greater part of anterior coronary plexus, and several filaments to anterior 
pulmonary plexus of left side. 

DXEP OB OBBAT CARDIAC FLSZUS — The larger. Is situated between trachea 

A arch of aorta, its right half lying above right branch of pulmonary artery, its left 

half lying rather on left side of trachea and being connected by several filaments with 

the superficial plexus. 

It is usually formed by every one of the cardiac nerves excepting the left superior oardiao 

nerve of sympathetic & left inferior cervical cardiac nerve of pneumogastrio. 
Its right half sends branches - behind right pulmonary artery to posterior coronary plexus 
& to right auricle; -in front of right pulmonary artery, outwards, to right anterior 
pulmonary plexus, inwards, in ftt>nt of pulmonary trunk to antodor coronary plexus. 
- Its left half gives off: - several filaments to superficial oardiao plexus, numerous fila« 
ments tO posterior coronary plexus St to left auricle, a few branches to left anterior 
pulmonary plexus. 

ANTERIOR CORONARY PLEXUS — 1« derived chiefiy fr^m the superficial oardiao 
plexus, but partly also from the deep. It passes forwards between aorta it pulmonary 
artery and accompanies the left or anterior coronary artery it its branches. 

POSTERIOR CORONARY PLEXUS — Is derived chiefiy from the left half of the deep 
cardiac plexus, but partly also from the right. Its branches accompany the right or 
posterior coronary artery and its branches. 

The filaments of the coronary plexuses ramify in the substance of the heart and 
beneath the pericardium it endocardium. Numerous small ganglia are found upon 
them, especially in the vicinity of the boundary rings between the auricles & ventriolei« 
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SPLANCHNIC NERVES & SOLAR PLEXUS. 

SPLANCHNIC NERVES — XJBually three in nnmber, and termed grwf, Usser^ 4 least 

Arise as follows from the sfx or seven lower dorsal ganglia : 

GiEAT Splanchnic Nbrte - Ganglia from 5th or 6th to 9th or 10th : - Is also con- 
nected with the dorsal ganglia above as high as the Srd, or sometimes even 

as high as the Istt 

LcssEB Splanchnic Nerve - 10th & 11th ganglia. 

Least Splanchnic Nerve - 12th ganglion. 

Pass downwards & inwards npon bodies of vertebne being either more or less separate & 

distinct from each other, or more or less pleziform, and frequently presenting, when 

pleziform, either one relatively large ganglion, the ganglion splanchnicum, or several 

smaller ones. 
Perforate diaphragm oonjointly or separately. 

End, the two first mainly in solar plezns, the last mainly in the renal. - The majority of the 

fibres of the great splanchnic nerve descend directly to the semilunar ganglion of same side. 

The great splanchnic nerves are white & firm in teztnre, as are also the branches 

of the superior mesenteric plezos. 

SOLAB or EPIGASTRIC PLEXUS 

Is formed mainly by the splanchnic nerves & the right pnenmogastrio, bnt is also reinforced 

to some extent by the left pnenmogastrio A by both phrenios. 

It lies behind the stomach, between the suprarenal capsules, above the pancreas ; and sur« 

rounds the coeliao axis & root of superior mesenteric artery with a dense network of 

nerves & ganglia, the two largest of which ganglia are the 

Sekilunar Ganglia - Irregularly semilunar in shape, and lie in front of crura of 

diaphragm on inner side of suprarenal capsules. Their upper enlarged 

extremity receives the greater part of great splanchnic nerve. Their 

smaller i lower extremity, and their outer convex & inner concave borders 

give off large offsets to solar plexus. 

Its filaments spread out upon the branches of first part of abdominal aorta & their divisions, 

forming plexuses proportionate in size to, and, of the same name as, the arteries on 

which they are found; the plexus is then continued downwards upon the aorta into 

the aortic or lumbo-aortio plexus. 
From the solar plexus are thus derived the: 

PhrOXiiO Plezns - From upper part of semilunar ganglion; joins with phrenic nerves 

from cervical plexus, and sends filaments to the suprarenal capsules. - On 
the right side, on which side it is the largest, it presents a small ganglion, 
the ganglion diaphragmaticum, {torn, which ganglion small twigs may be 

traced to suprarenal capsules, yena cava, & hepatic plexus. 

COdliaO Plexns - "^^Z^t partly formed by left pnenmogastrio. Divides into plexuses: 

Gastric - With gastric artery along lower curvature of stomach ; joins with pneumo- 

gastrics & pyloric plexns. 

Hepatic - To liver upon hepatic vessels & bile ducts ; joins with left pnenmogastrio 

& right phrenic Bamifies on hepatic artery & vena portss, and gives off 

plexuses : 
Pyloric^ T6 pylorus ; joins with gastric. 

GastrO'duodenalis -'Descends behind duodenum, and divides into right gastro- 
epiploic k superior panoreatico-duodenaL 
Cystic -To gall-bladder. 

Splenic - From solar plexus, right semilunar ganglion & right pneumogastric. Upon 
Pancreatic I splenio artery to spleen, giving off plexuses: 

Left gastfthepiploicx and 

lings to stomach along rasa brevia. 

Superior Mesenterio Plexus - From lower part of solar plexus & right pneumo. 

gastric. Descends into mesentery, presenting numerous ganglia at its 

upper part, and gives off plexuses : 

Inferior pancreaticO'duodenal, Heo^coKct right colic, middle colic , and twigs to small 

intatine which divide & anastomose uke the arteries, but with less regularity, 

and reach intestine along its attached border. 

SuprareUAl Plexus *- From semilunar ganglia, splanchnic k phrenic nerves; presents 

the ganglion suprarencUe* - The suprarenal capsules receive also a few twigs 

directly firom phrenic & renal plexuses. 
Renal Plexus -, From splanchnic nerves, especially the least, solar & aortic plexuses. 

Gives off a few twigs to suprarenal capsule, & on right side to inferior vena 

cava, and forms greater part of spermatic plexus. 

Spenoatio Plexus (Ovarian Plexus in Female) - Kainiy derived from renal 

plexus and also to some extent firom the aortic. Accompanies spermatic or 

OTarlan arteiy to testis, or to ovary A fimdos of uteruK 
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INFEBIOB ABDOMINAL & FELVIG PLEXUSES. 

AORTIC or LUMBO-AORTIO PLEXUS 

Is ntnated npon sides & fVont of aorta between raperior & inferior meeenterio arteriet. 

Is derived mainly from the solar & renal pleznses and semilnnar ganglia, bnt partly 

also from the lumbar ganglia. It often presents a few small ganglionic masses. 

It gives off the inferior mesenteric plexus, part of the spermatic, & filaments to the 

inferior vena cava, and is oontinned below into the hypogastric plezni. 

Inferior Mesenteric Plezne - Hainly derived from left side of the aortic. Ac- 
companies trunk St branches of inf. mesenteric artery, giring olTplezuMtt 

LifT Colic, Siomotd, & Supebior HiiMOBRHOiDAL, - Which latter plexus Jdu 

with inferior hsmorrhoidal offset of pelvic plexus. 

BYPOOASTRIO PLEXUS 

Is a flattened pleziform mass which lies between the two common iliac arteries in 

front of last lumbar vertebra, & promontory of sacrum. 
Is derived fVom the aortic plexus A lumbar ganglia. Barely presents any ganglia 

of its own. 
Inferiorly it divides into the two pelvic plexuses. 

FELVIO PLEXUSES (Sometimee called Inferior Hypogastric Plexosee). 

Two, situated on either side of rectum in the male, of rectum & vagina in female. 
Formed by bifurcation of hypogastric plexus, and by filaments &om the two first 
sacral ganglia & four first sacral nerves, the third nerve supplying the greater 

number of these spinal fibres. 

Bends plexiform filaments to all the pelvic viscera along branches of internal iUao 

artery ; the ovary, however, receiving bat few filaments from this source. Are 

thus formed the following plexuses t 

Vesical - From front part of corresponding pelvic plexus. Consists of filaments rich 
in spinal nerve-fibres, a white in colour which are distributed to sides ft 
base of bladder, and in the male, to veiicnin seminales A vasa deferentia 
the filaments to the vasa deferentia joining with spermatic plexus at comi 

mencement of cord. 
Inferior Btexnorrhoidal - From back part of pelvic plexus ; - a few small filaments, 

which join with superior hsomorrhoidal plexus. 

Uterine - Derived mainly fVom upper part of pelvic plexus before addition to the latter 
of anterior divisions of sacral nerves. Accompanies uterine artery along 
side of uterus, presenting a few small ganglia, and penetrates into sub- 
stance of the organ dividing into pencils of branches which anastomose 
but pHghtly with each other, and which are mainly distributed to the 
nech A lower part of body ; some filaments are prolonged upon the Fallo* 
pian tube & round ligament. - The lundus of the uterus frequently re« 
oeWes a few twigs from the ovarian plexus, the ovary receiving at the same 
time a few filaments from the uterine. 

The enlargement of the nerves of the uterus in the gpravid condition 
Is due to the thickening of their neurilemma and to the persistence of the 
medullary sheath, which, in the unimpregnated state, disappears soon 

after the nerves enter the uterus (Farre, Oleland). 
Vatfinal ~ From lower part of pelvic plexus. Contains a large proportion of spinal 
fibres, and supplies the mucous membrane, St the erectile tisane at anter- 
ior part of the canaL 
Prostatic - From lower part of pelvic plexus. Passes forwards between prostate ft 
levator ani, and sends a few filamenu to the vesicuin seminales. It is 

then prolonged into the cavernous plexus. 
OaTemons - Derived from foregoing, and receives also a few filaments fh>m pudio 

nerve. Gives offx 
Small Gavzxkous Nxxvzs - Several ; perforate fibrous covering of penis 

near its root. 

Laboi Cavxraous Nbrvi > Forwards on dorsum of penis, joining with dersid 

nerve, and suppUes anterior part of corpora oavemosa A spongiosom. 
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TABLEAU of the SYMPATHETIC. 



CoiiBisif of X 

GANGLIA: 



Prevertebral * Usaally three cerricalf eleven or twelre dorsal, four or fire Inmbar 

five saoral, one coopygeaL - (Y. next Tablet). 

Spinal -Thirty-one; lie on posterior roots of spinal nerves. - With these may be 
classed the Gasserian ganglion, & the ganglia near the roots of the glosso- 
pharyngeal & pnenmogastrio nerves. - (Y. Cranial & Spinal Nerves). 

Crazdal - Four; - Ophthalmioj spheno-palatine, otio & subxnazillaiy (Y. Cranial 

Nerves). 

Visceral -Numerous; lie in the thoraoo-abdominal pleznses. - (Y. these Pleznaee). 



BBANOHBS : 

Of Commmnioation : 

Between the Cranial & Pbevsbtebbal Ganglia & the Cbanial Nerves. - (Y. 

cranial nerves & cervical portion of the Sympathetic). 
Between the Prevertebral Gakglia - Form with these ganglia the two grand 

cords of the sympathetic. - (Y. next Tablet). 
BsTWBEn THE Peevebtebbal Ganglia & the Spinal Nebves - Usually two for 

each ganglion. - (Y. next Tablet). 

Between the Pbevebtebbal & Yiscebal and Between the Yiscebal Ganglia - 

Form with these latter ganglia the thoraco-abdominal plexuses - (Y. these 

PlexQses). 
Of Distribntioil - Fass through the foregoing plexuses to the thoraco-abdominal 

viscera, & to the arteries of the trunk & limbs. 
For structure of the ganglia & sympathetic nerves - Y. Structural 

Anatomy. 
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THE TEETH. 
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PEBIODS of EBUFTION. 



(FROM DENTAL CHBONOLOGY, Fbyslology page •) 



Tomporary Teeth- Appear at aboat the following dates, those of the lower j aw slightly 
Cbnthal lNci80RS-7th m. after birth, [anticipating those of the upper one- : 
Latekal Incisors - 9th month after birth. 
FiBST MoLA&s - 12th month after birth. 
Canines - 18th month after birth. 
Second Molabs - 24th month after birth. 
Femaneilt Teeth- Appear at abont the following dates, those of the lower jaw slight- 
FiRST MoLABs - 6th year. DJ anticipating those of the npper one : - 

Gentbal Incisoes - 7th year. 
Lateeal Incisors - 8th year. 
Antebios Bicuspids - 9th year. 
PosTEBioR Bicuspids - 10th year. 
Canines - 11th to 12th year. 
Second Molaes - 12th to ISth year. 
Third Molars - ]7th to 25th year. 

For a year or so before the shedding of the temporary indBors, 
!>., between abont the 5th or 6th & 7th years, there are forty* 
eight calcified teeth present in the jaws, namely, tH the temporary 
teeth, and all the permanent ones ezoept the wisdom-teeth. 
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THE TEETH— Ist Tablet. 



Texposart Set - Thtfenty: Four inoisorB, two caninat, four moUmi, in 

each jaw. 
PEBXAJfXNT Set " TMrty^two : Four inoisors, two oanines, four bicuspids, 

six molars, in eaoh jaw. 

The upper dental aroh describes a wider cnrve than the lower one. This is duo partly to 
the somewhat wider cnrve of the superior alreolar aroh, and partly to the implanta- 
tion of the teeth : The teeth of the upper jaw are inclined forwards in front and 
ontwards behind; those of the lower jaw are vertioal in front, and inclined slightly 
inwards behind. 

Owing to the greater breadth of the two npper central inoisors, the teeth of the npper jaw 
are somewhat external or posterior to those of the lower jaw : They come in contact 
partly with the corresponding tooth below, and partly with the one next following $ 
the cnsps of the npper molars lie a little behind the corresponding cnsps of the lower 
molars. Since, however, the npper molars, especially the wisdom teeth, are smaller 
than those below, the dental arches terminate behind nearly at the same point in 
both jaws. 

A tooth presents : - 

Crown - Projecting above the gnm. - The crowns diminish slightly in height from the inoisors 

to the last molar, - those of the canines, which project beyond the level of all 
the other teeth, being excepted. 

Root or Fang * implanted into the alveoli. The aWeolas is lined with a periosteam, the 

periotUntal memdranr, which is continnons abore with the fibrous itraotorei of 
the gnm. 

Mook - Constricted portion between the crown and the fang. 
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THE TEETH— 2nd Tablet. 



PERMANENT TEETH. 



XNCIBOBS -" Bight Present the following peonliaritieB: - 

Crown -- Chisel-shaped ; bevelled at expense of posterior sorfaoQi Presents s 

Edge - Sharp, horizontal; presents at first three small taberoles separated bj 

two slight noU^bflii 
Anterior Surface - Vertical, oonvez, smooth. 

Posterior Subface - Obliqne, oonoave, slightly fnrrowed. 

Fang -- Long, simple, conical, compressed from side to side, thickest from befoie 
backwards; has sometimes a slight groove on either side, especially in 

teeth of lower jaw. 

UPPER ft LOWER Compared. 

Lower - Smaller (central ones the smallest) ; reriioal; overlapped by 

superior ones. 

Upper - Larger (central ones the largest) ; obliqne; overlap inferior ones{ 

fangs less compressed. 



CANINES " Fonr, larger and stronger than the incisors. Present the following peculiarities : 

Crown - Thick & conical ; tapering to a single central cusp, which rises above 
level of all the other teeth ; convex in fronts slightly hollowed ont behind. 

Fang-Sunple, conical, longer than in any of the other teeth; compressed 

laterally, & slightly grooved on either side; so thick from before 

backwards as to canse a projection on front of alveolar aroh. 

UPPER ft LOWER Compared. 

Upper (Eye- Teeth) - The larger and longer; lie a little external to^ and 

slightly overlap the lower ones. 
Lower - Smaller and shorter ; correspond to intervals between npper incisors 

& npper canines ; slightly overlapped by upper ones. 



!288 



THE TEETH-3rd Tablet, 



PERBIANENT TEETH. 



BIOUSPIDB - BigHti smftUer and ahorier ihmn the oanines, and of aboai the same height as tho 

inoisors. Present the following peonliaritias: 



Grown- slightly oompressedlaterallj I rounded ii^fr«Bt A bqUndt snriuhnited hy 
two onsps, one inner one & one oafcer one, of whioh the outer one is 

the largest 
Tang - Compressed laterally ; deeply gproored, and has a marked tendenqy to 

^ become doable. 

UPFEB ft LOWER Compared. 

Upper - Larger; onsps more prominent ; fangs generally bifid at apez, eq>eoially 
in case of seooiid bionspid^ which is frequently cleft for a consider. 

able distance. 
Lowes - Smaller ; onsps less prominent, especially in case of first bicnspid, the 

posterior cnsp of which is sometimes absentt 



MOLARS - Twelve ; lorge & thick. Present the following pecnliarities : 

Crown - ^w & cuboid ; compressed from without inwards ; ronnded in front & 

behind. Grindiog surface presents cusps, usually four in number (one at 

each angle) in the upper teeth, and five in number (two inner, three outer) 

in the lower teeth, separated by a more or less crucial depression. 

Fangs * Multiple ; more or less composite when there are but few. 

THE three MOLARS Compared. 

First Molae - The largest. 71^ upper tooth has three fangs, two external 
short & dirergent, one internal larger & longer, whioh is frequently 
grooved and sometimes bifid at its apex. The lower tooth has two 
broad compressed fangs, one anterior, one posterior, grooved on their 

contiguous Burfaoes. 
Second Molab - Similar but somewhat smaller. The upper one is somewhat 

smaller than the lower one. 

Third Molar - The smallest. The crown is small & rounded, and its two inner 

cusps are frequently blended s usually but one single composite fang, 

short, conical, irregularly curred. The third upper molar is % 

good deal smaller than the third lower onaw 
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THE TEETH— 4th Tablet. 



TEMPORARY TEETH. 



DTCISOBS ft CANINES - Besemble the OQrreepondiiig pormanent teethi bat 
are smaller. 

MOLARS '- Present the following peonliarities : - 

In both jaws, the second or last molar is mnch larger than the first one. 
It is the largest of the milk-teeth; it is even larger than the second bionspid, 
whioh afterwards takes its plaoe. - In the lower jaw it has five cnsps, two 
internal, three eztemaL In the upper jaw it has fonr cusps. 

The first upper molar has bat three cnsps, two external, one intemaL The 
first lower molar has fonr cusps. 
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STBUCTUBE of the TEETH— l8t Tablet. 



Ivory or Dentine - Forming the grefttar part of the tooth | 
Xnamel - Thin layer otot crown ; 
Cement, or Orotta Petroea - Thin layer orer fangi 
Palp - Lodged In 

Palp-cavity - in interior of dentine, shaped lomewhat like tooth : Wideit oppotite or a little 
aboTe neck ; prolonged into each fang down to ita apex^ where it preients a imall 
opening for entrance of TeBsels and nenree ; alio prolonged into each lateral angle of 
crown of inoiBorii & into eaoh cnsp of the bionipids & molars. 
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STBXTCTITBE of the TEETH— 2nd Tablet. 



DENTINE 



Beeemblee very oompaot bone both in general aspect and in chemical composition. 

Contains per cent. : 

Anixal Mattib, - S8^ re9olTable into gelatin by boiling; 
Earthy Mattes, - 72, chiefly phosphate of lime, with a little carbonate 

of lime, phosphate of magnesia^ fluoride of calcium, etc 

Structurally it presents : 

Transparent Homogeneous Solid Material^ or Matrix. 

Dentinal Tubules - Delicate wavy canals which radiate from the pulp-cayity towards 
the periphery of the tooth, and which contain minute prolongations of the super- 
ficial cells, or odaniobiastSf of the pulp. 

Towards their inner extremity their diameter is about T^^th of an inch, and 
the distance between them is about two or three times their width. 

As they pass outwards they divide dichotomously seyeral times, at first without 
greatly diminishing in size ; and they give oS numerous fine lateral branches, some 
of which anastomose with each other, while others end in blind extremities. « Their 
course is doubly undulatory : the undulations form an uninterrupted series of 
minute spires, iYi& primary undulations, whoso general direction is marked by two 
or three wide and gentle curves, the secondary undulations. The latter undulations 
give rise to concentric shaded lines, Schr^yet's lines, which must not be confounded 
with the incremental lines or interglobular spaces hereafter described. 

Towards the periphery, both the principal tubes g^atly reduced in size, and 
their lateral branches gpreatly increased in number, terminate partly in minute free 
extremities, partly in loops, and partly in anastomoses either with the canaliculi of 
the cement or with the fissured spaces of the enamel. 

The dentinal tubules are described as having a proper wall, the dentinal sheath, 
probably elastic in nature. Under ordinary circumstances this wall is undisttn- 
guishable from the matrix, but it becomes visible when sections of decalcified 
dentine are steeped in strong hydrochloric acid : the acid destroys the matrix but 
leaves the membranous tubes intact. 

In the temporary teeth the tubules are more or less moniliform or beaded. 
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STBUCTUBE of the TEETH-3rd Tablet. 



DENTINE (Continued). 



Thcmgli the matrix be homogeneonB in Btmotnre (Sharpej), its oaloifioation in inper* 
imposed strata and hy means of globnlar or spheroidal deposits (Fui^ Developfmnt of 
the Teeth) gives rise to 

A Tendenoy to split into LaxnellSB ^ ^I^l^s tendency becomes eyident after de-oaldfi- 
oation by the prolonged action of weak adds, or after prolonged boiling with 
oanstio potash : The softened dentine is then easily torn into cribriform lamellsd 
parallel, or nearly so, to the surface of the pulp j a thin transverse section 
similarly treated breaks op into concentric rings like the year-rings of wood 
(Salter). - These lamellao & rings mark the size & shape of the pnlp^$avity 
daring the successiyo stages of calcification. 

Incremental Lines^ Interglobular Spaces - These are dark lines of imperfect 

calcification separating the above lamelle. They vary greatly in number k 
breadth, bat are always more or less apparent in a fine longitadinal section of a 
folly formed tooth. Under a high power they are seen to consist of small 
cavities boanded by, and therefore receiving their shape from, the minate 
nodules or globules of dentinal deposit (Salter). 

Granular Layer of Purkinje - is a layer of small interglobular spaces which usually 
surrounds the fang just beneath the cement, and sometimes the crown just 
beneath the enamel. The more superficial of* the incremental lines are con- 
tinued into this layer. 
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STRXJCTUBE of the TEETH— 4th Tablet. 



ENAMEL. 



Thickest on cutting edge or grinding Borface ; beoomes gradnaHj thinner near neck. 

ConsiBte of dense hard hexagonal fibres disposed perpendicularly to the surface of the crown, 
and of abont -^J^ of an inch in diameter. Their inner ends are implanted into minute 
hexagonal depressions in the dentine. Their outer ends, somewhat larger, A free, give 
a tesselated appearance to the surface of the tooth« 

Thej are striated transyerselj. 

Their course is somewhat waTjr, especially near the dentine, where they are grouped 
in strata or rang^es, which cross each other in direction, so as to give rise to the appear- 
ance, on a longitudinal section, of lines, alternately dark & pale, radiating from the inner 
to the outer surface of the enameL 

Kumeroas fine dark concentric lines termed the coloured lines, are also seen crossing 
the enamel fibres ; they are of a brownish colour, but whether they are due to a deposit 
of pigment or not is not known. 

Small fissures are usually seen in the deeper parts of the enamel between the strata 
or ranges of fibres as ihey pass down to the dentine; these fissures communicate with 
the dentinal tubules. 



Enamel contains but 8-5 per cent, of animal matter, the remainder, or 96-5 per cent., 
consisting of phosphate of lime with a little carbonate of lime, phosphate of magneeia^ 
fluoride of calcium, & other salts. When submitted to the prolonged action of dilute 
acids, the enamel is therefore almost entirely dissolyed. 

A delicate membrane, the cuikle of the enamd or NasmytKs numbrttne, is said to cover 
the enamel of unworn teeUi, the 8ur&M)e of which teeeh is always crossed by more or less 
marked concentric ridges ouily distinguishable with a common lens. This membrsoe 
is of an epithelial or homy nature ; it therefore withstands the action of acids 
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STRUCTURE of the TEETH.— 5th Tablet. 



CRUSTA PETROSA, or CEMENT. 



k lajer of tnie bone which snrronndfl the fang or fangi, being thiokeet at the lowel 
part and in the grooyea of componnd fanga. 

Its lacuna are lomewhat larger and leas regular than those of bone generallj. 
In the deeper parts the Amo/ibi/i anastomose with the dentinal tnbnles; in the more 
snperfioial parts thej radiate towards the periodontal membrane. Haversian €af$a/s, 
& kunella^ ^/bA perforating fibres (Sharpej), are found where the layer is thickest. 

Its chemical composition is similar to that of ordinary bone. 

There is but a small amount of cement over the f ang^ of the deciduous teeth. 
Orer those of the permanent teeth the quantity incr e as e s greatly as age adrances, 
and frequently gives rise in the aged to bony growths. 

The cement is said to be rery sensitive when exposed, at the neck of the tooth, 
through the retraction of the gum* 
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STRUCTURE of the TEETH.— 6th Tablet. 



THE PULP 



Soft, TOflciilar, sensitiye. 

Consists of jelly-like connectiye tissne with fine fibres of white fibrons tissue, oandaia 
anastomosing nncleated cells, blood-yessels, & nerves. 

The superficial cells are termed odontoblasts. They are elongated perpendionlarlj 
to the surface of the pulp, and their superficial processes, of which seyeral may arise 
from one cell, are prolonged into the dentinal tubules. They are joined to each 
other by lateral processes, and to the deeper cells by radical processes. - Through 
being more or less adherent to the dentine, they are sometimes described as forming 
the membrana eboris. 

The arteries are from the inferior dental, and from the alreolar & infraorbital 
liranches of the internal maxillary. 

The nerves are from the inferior dental branch of the inferior maxillary division, 
and from the anterior & posterior dental branches of the superior maxillary division 
of the fifth. Towards the surface of the pulp, they are said to end in fine non« 
modulated fibres which enter the dentinal tubules with the processes of the 
odontoblasts. 
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THE STRUCTURE of the SALIVARY GLANDS. 



Bisement Membrane. 

Is formed, not simply of more or less elongated epithelioid oelk doretailed one into 
the other, as in the oase with most basement membranes, bnt also of branched or stellate 
oells. These oells form a close network with foramina here & there, rather than a perfeotly 
continnons membrane. They are farther said to send processes inwards, which processes form an 
fnter-celliilar network between the salivary cells ; bnt whether the inter-cellnlar network allnded 
to is a snstentaoular network of cell-processes (Boll), or a plezoa of nerre-fibres (PflUger), or a 
plexus of salivary capillaries (Sayiotti), is still uncertain. 



Balivafy Cells. 

These~are of two kmds, (1) the /ifUH^ ctUs of the ahedli^ & (2) the deep or half-moon^aUs. 

(1) Lining Cells ov thb Ali^oli - These are large OToid oells, more or lees flattened where 
they press one against another, whiohline, or rather almost fill ap, the secreting follicles. They 
Qonsist of a mass of granular photoplasm enclosing a nucleus, the position of which nucleus is a 
point of considerable interest. This position yaries i - The nucleus is sometimes pushed out« 
wards towards the basement membrane, sometimes drawn inwards towards the lumen. 

Bespeoting this varying position of the nucleus, physiologists are divided into two camps ; 
•ome follow the views of Ffliiger, others those of Heidenhain. The former views are to the efceot 
that, during life, the nucleus always occupies the more central position, and that its occasional 
displacement outwards after death is due, when it occurs, to the swelling up, through imbibition 
of water, of the mucus said to be frequently found in the inner part of the cell: - When through 
irritation of the chorda tympani, this mucus has been shed previous to death, the nucleus would 
lie found, after death, in its normal & more central position. 

The latter views are, on the contrary, to the efEect that, as in oase of the pancreas, the 
altetmating displacement of the nucleus occurs during life, in coincidence with the periods A the 
act of secretion, which periods are marked by the appearance & disappearance of the half -moon 
e4Us described below (Y. Appendix, page Atii). 

(2) Deep, or hal7-koon Cells - These lie between the lining cells above described & the 
baaement membrane, by pressure against which they appear to be flattened out ; and they are dark 
Jk granular. 

The divergence of views above alluded to with retoenoe to the lining oeUs of the isklveoli, con- 
UmieB with respect to these half •moon cells. 

According to the followers of Pfluger, they appear only after death, and are due to the same 
pOBt*mortem changes which press outwards the nucleus of the lining cells: - The lining oells^ 
Momning distended, through imbibition of the mucus they contain, press outwards the smaller 
peripheral cells, which contain no mucus, and flatten them against the basement membrane. 

According to the followers of Heidenhain, on the contrary, these oells appear & disappear 
allemately in coincidence with the several periods of the process of secretion. 

They appear during the intervals of the periods of excretion, and correspond in function 
to the outer or zymogen-forming portion of the secreting cells of the pancreas. They disappear 
dnring the periods of excretion : -The granular & protoplasmic material they contain then passes 
mftoSe lining cells. In support of this it is shown that these half-moon cells are granular & easily 
■kained with carmine, while the lining oells are neither g^ranular nor easily stained, exceft fir a 
dimi time after the disappearance of the half -moon cells; then also is their nucleus pushed inwards 
17 the granular protoplasmic k easily staining material which distends their outer portions. 

Irritation of the chorda tympani brings about aU the changes which dharaoterise the period 
c( csoretion (Y. Tablets on physiologyi Appendix, page 86 & 88^). 
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An interoellolar retioulnm is said to Bnrroiind the cells, and to enclose them on all sidsiL 
Bnt whether this reticnlam is a snstentacnlar network of celUprooesses, or not, is still nnoertaia. 
Bj Pflfiger, as will be seen below, it is described as consisting, in part at least, of a plexus of fiat 
nerre-fibres. According to Savioiti, LaDgerhans, A others, it is a plexns of ** SaUrarj Oapillariei^*' 
i. e.f of minnte canals commnnioating with the alyeoli ; and in support of this yiew it ii stsM 
that, when a saliYary gland is injected from its dact, the injection matter, after filling the alTeo^ 
paaaefl into, and distends, these capillaries. According to Gianoizi, it is a plezni of Ijmphatiai. 

Pflfiger beli0T60 thai he has been able to traoe the nerra-fibrM into direct ooiitin«iij wttk 
the Moreting cells. Theee nerre-fibres would terminate in one of the four foliowing waye: - 

L - The nerre loses its sheath ae it perforates the basement membrane ; it then diiidee 
into amaller fibres, which nm between the cells. Bach of these fibres perforates the wall of m 
oell, and ends in its nndens. 

8. - Some of the nerres terminate npon the cells in akind of expansion or foot, ike so-oallad 
^protoplasm foot," whose sabstance is intermediate in nature between glandular iisrae 
nerrous tissue. 

8. - The bases of the cells which line the ducts present a raricose prolongation wl 
foraiea the basement membrane, and becomes continuous with sereral nerre-fibres. Theee mm 
up towards the nucleus, giring rise to the strisd which mark the peripheral portion of the oeu. 

4. -> BTmpathetic nerre-fibres terminate in multipolar ganglion-oells, the caudate, oflBwIi 
of which penetrate into the glandular cells, and end in tiieir nucleus. 

By most physioiogisfSi this account hcu tUft beenjavourabfy received. 

gpithflUiim of the DnetB, 

In the very smallest ducts, i, /., in those which are continued from the alyeoli, there !■ a 
■ingle layer of idighlv flattened spheroidal epithelium. In the ducts a little larger, the epithefiam 
suddenly becomes columnar, or rather conical or pyramidal i the smaller ends of the ceUe ara 
turned towards the lumen, and are homogeneous or granular ; their larger ends are inmeA 
towuds the basement membrane, and are slightly striated vertically. As above stated, tliii 
■triaiion is due, aooording to PflOger, to fine nerve-fibres passing up towards the nucleus. In 
ihe largest ducts, the epithelium becomes tesselatedi and a few white, yellow dastioi&mufloolar 
fibres surround the basement membrane externally. 

L ymphatios, 

The lymphAiioa ftre described as oomiaenoing in fiifvee between & around the aItmH 
(CUantiui). 
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THE MUCOUS MEMBBANE & GLANDS of the STOMACH. 

iroCOUS MEMBRANE. 

The mucoDS membrane of the stomaoh oontains a good deal of retiform or lymphoid tlnmie^ 
especiallj between A around the openings of the glands. In the young, this tissue is frrqu^ntly 
collected into prominent masses of considerable size, whioh differ from the masses which form 
the solitary lenticular glands of the intestine, only in being more superficial, and somowhat loss 
distinctly circumscribed. 

A well marked stratum of plain muscular fibres, the muscularis mucosa^ usually consisting 
of two layers,— one external longitudinal, one internal circular, — bounds the mucous romibrane 
externally, and separates it from the submucous tissue. A few muscular offsets pass up between 
the glands. 

In the pyloric region, the margins of the alveoli are elevated into pointed processes or fringes^ 
which may be considered as rudimentary villi. 

The glands are of two varieties hitherto distinguished into peptic or cardiac^ & mucous or 
pyloric (Vide below). 

The blood-vessels take the course described pa^c 303. They form a very fine cnpillnry 
network with vertically elongated meshes round the bodies of the gland-tubes, and a ooaraez 
nct^rork with rounded meshes round their mouths. 

The lymphatics arise in a dense network between & around the deeper & central parts of 
the gland-tubes, which they even enclose here & there in sinus-like dilatations. They do not 
reach the surface, as do the blood-vessels ; but near the surface they are occasionally seen to form 
loops, or to end in blind dilated extremities. They form a somewhat coarse plexus round the bases 
of the glands, and then a plexus coarser still in the submucous coat beneath the ihuscniaris 
mncossd. The vessels proceeding from this latter plexus pierce the muscular coat, and follow 
the blood-vessels to the glands along the curvatures. 

The pneumogastric it sympathotio nerves have both been shown by fiemak to form delicate 

gangliated plexuses both in the submucous coat and between the two layers of the mu.<(cnlar ooafc. 

^ yhecohmmar epitheliam crila of the general mooooB mrUoe and of the mouths (f the 

glands contain a good deal of mnons. After death, on addition of water, they swell up, barst^ 

and give rise to the well known ^* gobUt^ccUs** 

OLAWD8. 

The division of the glands into cardiao or peptic, & pyloric or mucous, is based upon 
evident anatomical & supposed physiological differences, which latter, however, are now bat 
little insisted on. 

The anatomical differences refer : - 

(1) - To size &» outward form, - The mucous membrane being relatively thin towards the 
cardia and relatively thick towards the pylorus, the cardiac glands are short & simply tubular, 
while the pyloric glands are longer, and subdivided inferiorly into from two to six tubolps. 

"(2). - To itUerncU epithelial structure* - Two, or we might say three, kinds of cells line 
the gastric glands; and to some of these cells different designations have been given, in corre- 
spondence with the several views entertained as to their functions : 

The cells which line the mouths of the glands are elongated, very regular, and exactly 
like those of the general mucous surface. No important secretory function has ever been 
attributed to them. 

More or less modified columnar cells line the remainder of the pyloric glands throu?hout, 
and also the upper part and a portion of the deeper part of the oardisio glands. These cells are 
shorter, irregularly cuboid, h somewhat gp:tknular. They also have hitherto been cousidered 
functionally unimportant, and have simply been called the " central cells." 

In the central part of the cardiac glands, and also to some extent in their deeper part, are 
found cells very different from the above, - large, ovoid, coarsely granular; giving ri.«e to 
well marked projections on the outer surface of the basement membrane. The secretion of 
the gastric juice has hitherto been attributed to these latter cells, and they have therefore been 
call^ the "peptic cells." 

From the changes, however, which the " central cells" undergo daring the digestive period, 
it has recently been concladed by Heidenhein & others that it is these " central cells," and not 
the larger ovoid & coarsely granular cells just described, that are principally concerned in the 
geoiretionof gastric juice. These « central oeUs," therefore, have been called of late the *'priftcipal 
cellsi* or ** hauptMeUen** Daring the intervals of digestion, they are pale, shrunken, bcarcely 
granular, and scarcely capable of being stained with carmine; just previous to, and ilurmg 
digestion they become, however, loaded with granular deeply staining proteid material, rloubt- 
less pepsinogen due to the transformation of the previously acoomulated oell-protoplasm (V, 
Appendix page 4l!fi>), 

Tho basement membrane of both varieties of glands consists of flattened cells joined ed^re to 
edge. On the one hand, these oells send np sustentaonlar processes between the secreting odlls ; 
and, on the other hand, they join with the retiform tiasno of the gorroandinff maooas membraneii 
(Heidenhein, goholtee). 

4 
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T HE MUCOUS MEMBBANE of the SMALL INTESTINE. 

Is made up of fine areolar & retiform tiranes, which snpport the blood-TesBeli, lactealB & glandi* 
and it contains nnmerons Ijmph-oorpascles, and isolated & conglomerate masses of lymphoid tissue* 
Next to the submuoons ooat, it is boanded bj a layer of plain masoalar fibres, the muscularis mucM^, 
which is somewhat less developed than it is in tne stomach. Superficially, it is bounded by a base- 
ment membrane, or layer of condensed retiform tissue, especially demonstrable over the villi ft at the 
mouths of the glands ; which basement membrane sends a few prolongations upwards between the 
epithelial cells. 

ViUL 

Their principal structural clcmont8,'g>., blood- vessols, one or more laoteals,& plain muscular fibres, 
are bound together by retiform or lymphoid tissue, and by tho basement membrane above mentioned, 
which latter supports the columnar epithelial cells, and sonde procossos between them. 

A small arterial twi£ runs up by the sido of tho lacteal or laotoals to about the middle of the 
villas, and then breaks up into a capillary plexus beneath tho basement mombrane. A single zvut 
runs through the villus from tip to base, and then, without receiving any lateral branches, perforates 
tho mucoQS membrane to open into the submucous plexus. Nerves have not yet been demonstrated 
in the villi, though they probably exist. 

A eioglo lacteal occupies the centro of tho smaller villi. It is considerably larger in diameter 
than the blood-vesseh, and its extremity is somewhat dilated. In tho larger villi there are some- 
times tw(> lacteals, but never more in man (Teichmann). Whether the cavity of tho lacteal is, or is 

* not, in direct contiuuily with the lymphatic spaces or saf tcanalchen of tho sarroundiug retiform or 
lymphoid tissue, is still a disputed poiut, respecting which, amoug our Euglish physiologists. Dr. 
Michael Foster takes one view, and Prof. Shafor another (V. Hode of Entrance of the Chyle into the 
Lacteals, > Appendix to the Tablets on Physiology, page &3^). It is certain, however, that the cells, 
whioh, according to Prof. Shiifor, bound, and form a complete wall to, the lacteal, are connected with 
the branched cells of tho retiform tissue, and, through these, again, with the flattened cells, which 
form the basement membrane. 

The muscular fibres are disposed longitudinally round the lacteal. On the one hand, they are 
continued from the muscularis muoosso, and, on the other hand, they are attached to the basement 
membrane at the sides & near the tip of the Tillas. When stimulated, they retraot the villus, whioh 
is then transformed into a kind of force-pump. When they relax the elasticity of the villus cosiee 
into play, and the organ acts as a suction-pump. 

The eolumnar epithelial cells are granular in appearance, and present a dear oval nucleus. Their 
attached extremity tapers a little. Their free extremity is somewhat broader, and is surmounted by 
a layer of highly refracting substance marked with vertical striso. Up till lately these strias were 
considered to bio minute canals, through which tho fat-oorpuscles were said to penetrate into the 
epithelial cells, whence they were considered to pass into the laoteal by means of a system of conneotivtt 
tissue corpuscles joining the carity of the lacteal to that of the epithelial cells. - Host of the epi- 
thelial cells contain mucus ; after death they are easily transformed by imbibition into ** goblet-ceUa.'* 

Len ticular, or '^Vesicular" Glands, 

The term " vesicular*' must now be discarded : the structures in quostion are not ** saccular bodiea 
with a wall of connective tissue, & grayish semifluid contents," as believed up to lately. They are 
simply masses of lymphoid tissue, f>., masses of retiform tissue, whose meshes are closely packed with 
lymph-corpusoles Jb pervaded with capillaries. What g^ves riso, to a certain extent, to the appearance of m 
capsule is that these masses are surrounded partly by a layer of condenaed retiform tissue, and 
psrtly, especially at their base, by a plexus of lymphatics. They may even be all but entire^ 
surrounded by lymphatics, in wMch case they appear to hang, so to speak, into a lacteal lake or sinus. 
A rich plexus of blood-vessels surrounds them, and fine capiUiary loops dip into their interior. 

The lenticular glands lie mainly in tho submucous tissue. They extend upwards, howoyer, 
throngh the muscularis mucossD, and become adherent to the mucous membrane proper; this is 
especially the case with the conglomerate glands which form Peyer's patches. 

These patohes are nearly free from villi, but there are villi over the solitary glands. Bound idl 
the glands, tibere are circles of crypts of Lieberkiihn. 

Laotealg. 

After receiying the lacteals from the villi, those of the mucous membrane proper form, aocordiog 
to Frej, a fine reticulated plexus between h around the lenticular glands. They then pass into a coare e r 
submucous plexus underlying the glands, where laoteal lakes or sinuses are frequently met with. 
Tlie larger yessels perforate the muscular coat, forming a longitudinal plexus between ita two lajen^ 
enter the subperitoneal plexus along the attached border of the mesentery, and then pass up to the 
mesenteric gUnds. 

• Are derived from the superior mesenteric plexus, whioh is itself deriyed partly from the pneumo- 
gastric nerye^ & partly from the solar plexus & the semilunar ganglia. The larger branches follow the 
raodfioationB of the superior mesenterio artery. The smaller bnmohes leave the blood-yenels^ enter 
the muscular coat, and form between ite two layers the plexus myenterioii% or plasaa of Aoerbaoh, 
flhrils from whioh plexus are lost between the mnsonlar fibres. Other branohes enter the submnooM 
ooati where th^ form a ptezu finer still, the plezns of Heissner. Kbrila from this Utter ptenui 
waffjfif tho mnfonlarif mnooMB^ and, it iaiaid, giyo twigs to tho opithiliam. 
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THE STRUCTi 



Biliary CapillarieB 




botweoQ & around tlie individuiil oelJa in a network mnoh finer & closer Q| 
lint of the blood-capillarioB. The vesaela vrbioh form thia network oan 
powers DB minato apertures between tko Battened contignoiu dilea of Adjsoent liep&tio oella, 
they can scarcely be injeolad oioapt throngb ChrEonsKciewsky'B oiothofi of "natnral it 
tioD," irliich is jib follows; - A solution oE salpb-iudigolote of sodn is injcoted i 
iotomal jugular vein of a living ftnimal (dog or ancking-pig), and the animal is kdllod ehor 
afterwards. Tbo blue colouring luattijr is then seen to have penetrated, according 
the Animal was allowed to live after the injeotien, lirat iuto tbe vessels of the liver, tbOD into 
the hepatic cells, and finally into the biliary capillaries. 

It is believed that these capillaries have a proper wall of tbeir own, thongb tbis wall bu 
not jot been demonstrated. Tboy open into a Gne intralobular pleins, the walls of wbicbpleiui ore 
formod of an incomplete basement membrane lined with abort potygoaal cells wbioh nearly fill op 
the lumen. The Buooeeding ialcrlobnlar plezua presents a complete baaouient membrane lined 

The Larger BUe-dacta . f"""" '^"l°«"""- cell«- 

The larger ducts contained in the portal canals hers strong & disteusiblo areolar ooati 
containing a good deal of elastic tissue, and, in the largest dnota, a few plain muacnlar HbrOL 
Tlia largest ducts are beset witli true mucous glandl; but, in addition to these glands, both cbem 
largest ducts, & those that are somewhat smaller, presontnumeronacaecatreoesEeHbaUored atone 
time to be glaudatar. Some of these recesses are Boccular in form ; olhers are tabular ^ some oro 
Lrancbod ; some form an anastotnosiDg network beset with smaller dilatationH; and theM 
dilatations are sometimes so numerouB that they partly conceal the parent trunk. Hence Uie 
belief, once entertained by Henle & others, thalit is theserocessGa, andnottbobepatio oqIIh, tbatMV 
The Hepatic Artery . [engaged in the aeoretion of tbe InU 

Within tbe portal ounala, the divisions of the hepatio artoiy give off three seta of brancho^ 
capsular, vaginal, &- iaitrlobular. Tbe fa/j-u/nr branches spread oat under tbe fibrous coat, whiok 
they supply. The luginal branobes ramify witbvo the portal canals, and eupply Olisaon's 
copsnle and the walla oE the blood-vosaels & bile. dnota. The inla-tobuiar branches pass out 
between the lobulea, in company with the interlobular branobes of the port«l vein, which braBChai 
are much larger than they. They supply that part of tbo capillary network of tbo lobuli^ 
which ia intermediate between the bronohes of distribation of the portal vein Atbebrauchea otorigiii 
of the hepatic veins, ij., between the lobalar branches of the portal vein & the intralcbnlir 
hepatic veins. This ia sbown by the results of poBt.mortom oiominations in cases of atliuc con. 
gestion of the liver, and by the results of ChrEanazazowsky'B "natural injoctions" iu anInuJjl 
tthoifipiirlalvcia has been tied; iubothcascs the lobules ore atainedin their central part (with blood 
Th.G Fortal Vein [orin}eotionmatter,aBthecBBomaybe),wbiletheirperipheralpartispal9. 

VTitliin tbe portal caaaU, the divisians of tboportol vein nceive capanlar ± vaginal braaohes, 
wbiob retnrn the blood diatribnted to tbo liver by the oarreapouding bra. of tbe hepatio artery. 

Tbebraccbesof diatributiouof the portal vein, iV,, tim inlerlobuiar & tbe Miliar, hare alrea^ 
tieen deacribed, page 311, tbe former as passing oat between tbe lobules, the latter aa penetraU 
ing into tbe lobules and forming a pleias within their peripheral part. This ia shown by Uio 
resnllaofpoat-mortem examinations incases of/twW congestion, and by the results of ChrionsB- 
CEowsky'a " natural in}ectiona" in animala whose hfpalic artery has been tied : in both caaea 
the lobules ore stained in their peripheral part (with blood or injection matter,aa the case may bat, 
while their central part is pale, - Prom the ploioa within the lobules arise the w/raJWu/.irhopstio 
HeDatiC Veins [velua, already described with the finblobular £ the larger hepatio veins. Y. page 314 

Tbo minute intralabalar veins appear to open at once into tho sides of the adjacent sublo* 
bnlar veins, which latter hare very thin walls, and are closely adherent to the lobnlea. The 
larger hepatic veins run alone, and have no intralobular veins opening diroctly into them. TbCir 
woUa are somewhat thicker, bat they are still separated from the lobules by only a vary thin layec 



of cellular 



: when any of tbe hepatic 



'0 divided their mouths re 



Capillar y Ple xus ■ 

Tho capillary plexus of the liver ia ai 
_ inch), and tho spaces between them d 

oelle. These vessela converge from thebraDobes of distribution of tbe portal vein to tbe bronah^ ' 
of origin of the hepatic veins, t^f ., from tho lobalor branchea of tbe portal vein to the introlobnlai I 
bepatio veins. They aie not in immediate contact with the hepatic cells, bnt bi'O separated I 
from them by a narrow apace lined with Batttened cells, which space aervoa for the passag« of ] 
lymph. In the htunoa Bubject, owing to tbo imperfect iaolation of the Icbnies, theoapill*^ ■ 

The Lymphatics [plems appears continnona here ft there from one lobule to anothsK 

Originate in the above meutioned spaces around the capillaries. A few lymphoid nodnlsa 
WB cooneoted vrith them, Tbey take the coarse already described, page 314, 

Bepati^ Cells, 

Tho hopatio celts are arranged in anetwock radiating from tbe centre of the lobulea bo th* 
periphery, the openings of which aotworlt are ^I but completely occupied by the bloodU 
otyniliuiei. Their diameter tariea txavx ^^ to ^ ot ui inch. Tbej have no oell wolL - V. p. 31^ . 
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PHE STRUCTUBE of the SPLEEN. 



Trabeon lar Framework. 

Oonsista not 011I7 of the fibro-elastio coat with the sheaths of the ressels A the larger trtt« 
becnlflo hitherio described (Y. page 817), bnt also of a delicate network of retiform timia 
which perradee & supports the palp. This network consists of branched oonneotira-tisBiie oatm 
pnscles, the supporting cells of the pulp (Soh&fer), which are joined together by their prooessei* 
When thcnr are well developed, these snpporting cells maj contain either pigment graniilM 
resnlting mmi the disintegration of the blood-corpascles, or eyen entire oorposoles more or leu 
altered in form h colour. But thej are frequently reduced in sixei and oooasionally they hATS 
entirely disappeared, leaying only a reticulum of simple fibres* 

Small Arteries, CapillarleB, ft Small Veins. 

In the spleen, these are modified as follows t ~ 

1. - The small arteries lose their external coat { or rather this coat beoomes trtatfdrmed 
into a stratum of lymphoid tissue expanded here h there into small spheroidal maeses, the IM^ 
pigMan Corpuscles ( Vide below). 

2. - Tlie cells which form the walls of the capillaries, beoome transformed into ooo* 
neotiye tissue corpuscles. In the largest capillaries, these corpuscles are closely packed A 
imbricated. In those a little smaller, they form but a single layer, and are merely joined edge to 
edge. Further on, they cease to lie in immediate contact, and are connected one to another 
merely by processes of rarying h increasing lengUu The capillaries thus become first fenestrate^ 
then more 9t more deficient in continuous parietes; and finally, losing their tubular oharaoter 
entirely, they merge into the retiform network of the pulp, and cease to exist as distinct Tesseia. 

Thus the arterial capillaries open directly into the areolar spaces. From these spaces the 
Tenons capillaries arise in the same way in which the arterial capillaries end. 

The small reins frequently present transrerse markings, which are probably due to the 
arrangement of the retiform tissue on their surface. They run apart from the small arterieib 
which are disposed in tufts or pencils. They anaatomoee freely with each other, while the arteries 
anastomose but yery little (Y. page 917). 

Ib^dghian Oorposoles. 

These are looalised expaiudoni^ or thiokenings, of the lymphoid tissue above deeoribed as 
forming tiie outer ocat of the smidl arteries. Th»j ymrj in sise up to X of an inehf their 
ftyerage diameter being about ^ or ^^ of an inch. The larger ones are clearly yistble to the 
naked eye^ and appear, on a fresh seotion, as pale coloured spots on the dark background of the vidpim 
They are more or less spheroidal in shape. In the lower mammalia^ they are usually puMMd 
either on one side only of the arterial wall, or in the angle of separation between two arteries. 
"bk man, they are mostly dereloped all round the ressel, generally a small one, which then pene« 
' iratee their substance^ and by which they are suspended, so to apeak, from a larger trunk. 
Thetr reticulum is Tery slender A open, especially towards the oentre, where it is also meal 
densely packed with lymphoid corpuscles and most abundantly sapplied with eapillarieiu 
Tbwaras the periphery, the reticulum becomes a littie doaeri no distinot boundary exists^ 
howerer, between the oorpnsole A the snrronnding pulp. 
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Are flask-like bodies difioovered by Lorea A Sohwalbe in ibe thick epithelial layer which 
xnrronnds the sides of the circamyallate papiUn of the base of the tongne, and which haTO 
also been fonnd of late on some of the fungiform papillae and on the epiglottis. They are 
pyriform in shape. Their bases rest npon the ohorinm. Their apices project between th« 
superficial epithelial cells, and present a minute opening, from which a bundle of thread-like 
processes are seen to emerge. 

They consist of modified epithelial cells, disposed perpendicularly to the surface^ whidk 
cells may be dinded into superficial & deep. The mferfidal ceils are flattened, or ribbon-like^ 
tapering at each end, and joined together at their sides, so as to enclose the deeper oells^ ai^ in 
the flower-bud, the external scales surround the internal folioles. The deeper cells are spindlo- 
shaped, enlarged in their middle, where they present a prominent nucleus, and tapering at either 
end. Their deeper end, which is sometimes branched, passes down into the ohorium, and, it ii 
said, becomes connected with a nerve-fibril. Their more saperficial end is prolonged into one cf 
the thread-like processes, which are seen to project from the opening of the taste-bud. The 
surrounding epithelial cells are flattened round the taste-buds, so to enclose them in A mm 
or nest. 

The taste-buds are now believed not to be connected with the sense of taste^ since they 
are found on the epiglottis, which is not endowed with taste. 

FolUexilar ReeeaseB of the Tonaila, ft of the Base of the Tongue. 

Beneath the mucous covering of these organs are found, not closed follicles, as was formerly 
stated, but closely packed nodular masses of retiform or lymphoid tissue (Y, Strootoral 
Anatomy). 

DeviUe's Oland, 

Dr. Deville has demonstrated the existence beneath the (mucous membrane of the under 
surfaced the tongue, not far from the tip, of a larg^ racemose horse-shoe-shaped glandular mass^ 
stretching across the middle line, with its convexity in front k its concavity behind. 

MaooiiB Membrane of the Pharynx, 

In addition to the simple ft compound follicular and racemose glands described, page 299, 
there exist numerous lymphoid follicles, or masses of reticular or lymphoid tissue similar to 
those of the intestine. A collection of these masses stretohes across the back of the pharynx 
between the Bustaohian tubes. 

IffueooB Membrane of the Soft Palate. 

In the foetus, tiie mucous membrane over the whole of the posterior surface of the soft 
palate is covered with columnar ciliated epithelium; and, in many instances, the epithelium of 
the gland-ducts retains this character. Except near the Eustachian tubes, the surface epithe- 
lium subsequently becomes squamous. 

Mueoiui Membr ane, ft Mnscnlar Ctoat of the CEsophaeaB, 

A thin layer of plain museular fibres disposed longitudinally (muscmlaris mucosa ) bounda 
externally the mucous membrane of the lower part of the oesophagus, and is continued inferiorly 
into the corresponding but better developed structure of the mucous membrane of the 
stomach* 

The blood-vesseU are mostly longitudinal in direotion. Lymphatics and a little lymphoid 
tissue are found both in the muoou h sub-miioovit ooata» The n«rvee form gangliated plexuses 
between the two layers of the mnsoidar coat. 
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THE TONSILS. 



Bounded, slightly elongated firom abore downward!, & rather Tariable in ilies lie in 

between anterior & posterior pillars of soft palate, and correspond to angle of jaw. 

Present! 

Outer SnrfoOd ~ in oontaot with snpenor oonstnotor of phsmyx, which separates ft from 

internal carotid & ascending pharyngeal arteries. 

Xxmer Surface - Forms part of lateral boundary of isthmns fanoinm, and presents the 
openings, from twelye to fifteen in niimber, of large recesses, from which smaller 
recesses or follicnlar depressions branch ont into the substance of the gland. 
These recesses A follicnlar depressions are lined by a continnaUon of the mnooos 
membrane & of the epithelial layer of the throat. Their walls are thick, and 
consist mainly of a layer of closed capsnles, similar to those of Payer's patehM 

and imbedded in the snbmnoons 



Vessels ft Nerves - Astxeiis. Ascending & descending palatine, dorsalis lingoa^ 
ascending pharyngeal. - Ybins. Open into tonsillar plezns on enter side 

of tonsil. - Kebtbs from fifth & glosso-phaiTiigtaL 
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THE TONQUE— 1st Tablet. 



Freientfl for aramination i 

BASE - Connected to : 

Soft palate - By anterior pfllara of fknoM | 

Pkeaynx - Bj saperior oonstrioton of pharynx h mnooni membrane i 
EpigiatHs - By three folds of mnooue membrane, the gloMO^plglottio ligamenlti 
Ifyoid bom -> By hyo«gloMi h genio«hyo-gloMi mnadea. 

APlBir-Free, 

UFFEB SURFACE OR DORSUM — Bough in its anterior two^thirds, where it 

presents the papilla mimima or €omum etfiUformeSt and the papillm nudue or fimg^ 

Jormet i smooth in its posterior third, or behind the papilln maxima or circumvallaia^ 

where it presents the projecting orifloes of nnmerons mncons glands. 

UNDER SURFACE — Oonneoted to hydd bone & lower jaw \fj hyo-glossi & genio-hyo- 
glossi mosoles, and ih>m sides of which the mncons membrane is reflected orer 
floor of month to inner snrliMe of gamS| forming in front a prominent ibid, the 

fhennm lingofs* 

STRUOTURE of the TONOUB 

Presents for examination t 

Osteo-fibroog Support - Oonsisto of i 

Htoio Bonb I 

Kbdian Fibxous Bsptok - Thickest behind, where it is attached to epi- 
glottis. 
Hto-olosial ICxMBXANB - Oonnccts nnder snrfaoe of tongne to hyoid bone . 

T6 these may be added the 

Thick xttcous Kimbkanb on thi dobsum ot nu OBOiir, 
MUfMm^ftr fibres * 'V'ide next Tablet 
Macons Membrane -Tide next Tablet bat one. 

Vesaebi ft Nerves. 

Abtuuxs - Lmgual^ inferior or ascending palatine branches otfiuialt aseemBn^ 

Tinis - Partly correspond to arteries, partly open into pterygoid plexns. 

Ltkphatios -To submaxillary glands. 

KuYBB-Are thet 

Gustatory to mncons membrane of anterior two*thirdSy h sides f 
Glono'pka$ytigtal to mncons membrane of posterior third or base f 
Hypoglaual to the mnsclss. 

Mtrmt hrmck tf the superior tatyngecU »ends a few twigs to mn* 
oons membrane of base. — A few small ganglia are fonnd 
(Kolliker, Bemak) npoa the glosso-pharyngeal and, in tha 

ihesp di eal f| npoa the gnstatofsr* 
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THE TONGUE - 2nd Tablet. 



MUSCULAR FIBRES 

Form extrinsio & intrinsic miuclei. 

ZXTRINSIO MUSCLES 

Are the: 

Stylo-glossas -Anterior A enter aspect of styloid process near its apex A stylo- 

maxillary ligament. 
Side of base of tongue externally to hyo-glossns, diyiding into : 
Longitudinal portion - Forwards iJong side of tongae, and blends with 

lingpialis inferior in front of hyo-glossns. 
Transverse portion - Deonssates with hyo-glossns & with its fellow. 

QyO-gloSSUB 'Side of body, lesser oomn & whole length of great oomn of hyoid 

bone (basio-glossns, ohondro-glossns, oerato-glossns )• 
Side of nnder snrfaoe of tongue between stylo-glossos & lingoalis 

inferior. 

OoniO-hyO-gloSSUS - By a short tendon from superior genial tnberole on 

inner snrfaoe of body of jaw-bone dose to symphysis. 
Whole length of nnder snrfaoe of tongue internally to lingnalis in- 
ferior, side of pharynx, body of hyoid bone. 

Falato-glOSBUS or Oonstrictor Isthmi Faacium - Anterior snrfaoe of 

soft palate olose to nynla. 
Side of base of tongne, blending with stylo-glossns. 

ZMTBZNSIO MUSCLES 

Are the: 

Lingnalis transvenms - Median septnm. 

Sides, and sides of dorsum. - Forms the chief bulk of the tongue. 

Lingoalis Superior - stratum of longitudinal or slightly oblique fibres thickest 

in fronts and corering dorsum of tongue beneath the mnoons 
membrane to which the individual fibres are attached. 

Lingaalis Inferior - Longitudinal band of fibres along whole length of under 

surfoce of tongue between hyo-glossus & genio-hyo-glossus. 
Blends with stylo-glossus in front of hyo-glossus. 

Lingoalis Perpendicolaris - Set of vertical or slightly oblique fibres from 

central part of dorsum to sides of nnder surface, forming curves 

concave upwards & outwards. 

The outer parts, or cortex, of the tongue are firm, and consist mainly of 
longitudinal fibres | the central part, or nucleus, is softer, and 
consists mainly of transverse ft vertical fibres intermingled with 

adipose tiiiiMi 



THE TONGUE — 3rd Tablet. 



MUCOUS MEMBRANE. 



Thick t roDgh on anterior two-thirda of dorriTn, aidsa, A tip; thin & smooth on poitsrior 

third of dorsum Ic oa nnder snrfaco. 
OoDiiiti of a ontis or oorinm densa * very similftr to that of the skin, ond of a thick layer 

of Bqaatnona epitbeliam; and presentBi 

FAFILL^ — Highly senBitiTB yMcnIar projsetfons diviaibia into simple aii<1 compoaod. 
Theforinor ars similar to tha papillm oftha skin, and corer whola of tongne; tha 
Isttar, which ara themselves stadded with simple papillse, ara foand on rongh 
snrfnoe only, and are divided ncoordiag to their sizo & shape into i 
Fapillce Mazimee or Circumvallatse - From 7 to 13; aitnatedat jnnctionof 
middle & posterior thirds of dorsam, whore they are arranged in two rowa 
obliqne backwards & inwards, whieh rows meet at foramen oreonm and form 
together an inverted T. They contiat of a central canioal projeotioii, the 
base of which is free while its apex ia attached, which projection is contai 
in a oap.flhapBd depression bounded itself by a prominent eironlar rim. - 
foramen cteoam is tha central depresBion, osnally large, wbioh lotlgea the 
central papilla, itaelf frequently Hmall, 
Paplllee Madiee or Fnngifomaes - Clnb-shaped, and present narrow attaohed A 
rounded free extremities. Sparingly soatlored over anterior two-thirda of 
dorsam, collected in greater numbers over sides & tip. 
Fflpillse MiniUQEB, or ContCEe et FUiformeS - Tapering or cylindrical, closely 
packed over whole of rongh sarfaco, ond arranged in rows which ara ■ ' ' ' 
on borders & tip, and which are, on dorsum, parallel, post^riorty, to tl 
of oircnmvallate papillce, but, anteriorly, more directly transverse, 
simple or aecondory paptllcs borne by the filifbrm papillm contain a fewelastia 
fibres, and their epithelial sheaths ara prolonged beyond them Bometimoa 
tbs extent of forming a pencil of almost bair.liko fibres. 

In the fungiform & circnm vail ate, and probably also in the iHiforai 
papillsa, the nerves form plexuses, from which small brash.like fill 
^ven oS to tho Beoondury papillee. These Slaments are believed t( 
In tbe deep eitremitias of spindle-shaped nnclested bodies sim 
olfactory cells of So hnl tie (Billroth, Key). 

GLANDS — Are = 

FolliCnlar - Aggregated on posterior third of dnraum behind papillio circnm vail at ns, 

and very similar to the follicular recesses of the tonsils. 

Racemose ' ^'^ beneath t in front of foregoing', and over sides & under surface ol 

tongue. On under surfaoe near tip they are collected into two small oblong 

maues first deaoribed by Blandin A Nahii. 
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THE SALIVABT QLANDS-lst Tablet. 



Are the parotid, siibmazillaary & anblingiiftlj and nnmeroni smaller glandi dtuated beneafih 
the mnooQB membrane of the mouth. Th^ are all conglomerate or raoemose glands 

PAROTID GLAND 

Lies below & in front of external ear, and stretohes forwards to a variable extent on outer 
snrfaoe of masseter, often presenting in that situation and just below sygoma^ m 

small detaohed portion, the sotia parotidla. 

Is bounded by; 

Aboys • Zygoma. 

BsLow - Line drawn from angle of jaw to stemo-mastoid. 
BEHon) - External auditory meatus, mastoid prooess, stemo^mastdd, posterior 

beUyofdigastrio. 
Presents: 

OuTES SnuAOB - Lobulated. . Gorered by integument^ fiuKsia ft a few fibres of 

platysma. 
IifNBS SiTBTACB -Prolonged deeply in front of and behind styloid process to- 
wards internal carotid A internal jugular yein, wall of pharynx A deep 

part of glenoid fossa. 
Amt. Subtacb - Grooved externally for posterior border of ramus, and pro- 
longed forwards, internally, between the two pterygoid muscles. 
Post. Bust acb - Bests upon external auditory meatus, mastoid process, stemo- 

mastoid, posterior belly of digastria 
Is perforated by several 

Abteribs - External caraHd with its posterior auricular, internal maxilUay & 

temporal branches, and the transverse facial offiiet of the latter. 
Teins '•'Internal maxillary A temporal forming origin of external jugular^ and A 
hrmch of communication between the latter & the internal jugular. 
Kebvbs ^Facial, auriculo-temporal k deep focial branches of great auricular. 

ITB VESSELS A KEBYES are — Arteries h Teius, from or to above mentioned 
trunks. - Ltkphatics, to two or three lymphatic glands in substance h on 
surface of parotid, and from thence to superficial ft deep glands of nedic 
-Nerves, from carotid plexus, auriculo-temporal ft great auricular. ** 

PABOTID DUCT ( Steno's or Stenson's ) — From anterior border of the gland, 
and from socia parotidis when it exists. Over masseter a finger's breadth 
below sygoma^ its direction being marked by a line from lower part of concha to 
midway between fi«e margin of the lip ft ala of the nose. Through fat of cheek ft 
bnodnatori and obliquely beneath mucoiii membrane, which it perforates opposite 
•h r:"a' ' ' : i -y^,.. *" •^v/ r 8nd molar tooth of upper Jaw* 
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THE SALIVARY GLANDS — 2iid Tablet. 



SUBlffAXILLART QLAND 

Intermediate in eize between parotid A ■nblingiiaL Presents two portions i 

Superficial Portion - The largest 

Covered fy - Skin, superficial fascia, platjsma, deep fascia, bodj of low«r Jaw. 

Hesis upon - Stylo- & bjo-glossi A mylo-byoid. 

Separated posteriorly from parotid by - Stylo- maxillary ligament. 

Croaoed posteriorly 6f* above by - Facial artery. 

Deep Portion - The smallest. 

Proloftged upwards forwards <&• inwards ronnd Wharton's duct, between mylo* 

hyoid and hyo- ft genio-hyo-glossi ft below gustatory nerra. 

WHARTON'S DUCT — Upwards forwards ft inwards with deep portion of the gland 

on inner side of sublingual gland, and opens on summit of a small papilla 

on side of frsanum linguss. Is about 2 inches long, and has much thinner 

walls than Steno's daoti it receiyes a few of the ductus BiWnianL 

YissBLS ft Kbeyks - Arteries^ from facial ft lingual. - Nerves^ from submazillarj 

ganglioni sympathetic ft mylo*hyoid branch of inferior dental* 

SUBLINGUAL QLAND 

The smallest, flattened, ft almond-shaped. 

Projects beneath mucous membrane of floor of mouth in the shape of a firm antero* 

posterior crest. 
Ues upon mylo-hyold by side of fresnum lingnss ft in sublingual fossa of lower 

jaw. 
Has behind it ^ on its inner side genio-hyo-glossus, gustatory nenre, Wharton'a 

duct ft deep portion of submaxillary gland. 

DUCTUS RIVINIANI — IVom 8 to 20. Open most of them directly into the 

mouth, some into Wharton's duct. One, longer than the others, the dnoi 
of Bartholin, which is sometimes derived in part from submaxillary gland, 
accompanies the Whartonian duct, and opens into it or near it on floor of 

month. 
Vbsssls ft KsaTBt "Arteries^ from sublingual ft submental branches of facial. - 

J\^(rMsr| from gnftaiorj. 
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THE PHARYNX 



Is a mn8onlo*membranoTit bag extending from base of sknll to lower border of orkxrid oar* 

tllag^ in front & 6th cenrical vertebra behind | about ^ inches long; broadest from 

side to side, its greatest breadth being oomprised between oomna of hyoid bono. 

It is bounded above by petrous portion of temporal bone and by under surface of body of 
sphenoid ; - not, as has hitherto been stated, by basilar process of oooipitali the recti 
capitis antid muscles passing fbrwards between roof of pharynx A whole length of 

that process (Thomson & ddaad). 
It is continuous below with oesophagus. 

It is connected behead by loose areolar tissue to the cervical ▼ertebnB& the longi colli ft 

recti capitis antici muadeii 
In front it is attached f^m above downwards toi 

Intfmal pterygoid piate; 

PterygO'fHoxittary ligatnent; 

Lower jam; 

Base of tongue ; 

Conusa of hyoid bone 6f* stylo'hyoid iigameni ; 

Tkyroid 6f* cricoid cartilages. 

Laterally it is in relation with styloid process, styloid & pterygoid muscles, internal osrolid 
artery, internal jugular vein, glosso-pharyng^al, pneumog^tric, spinal aooenoryi 
^JPOgioMftl ^ sympathetic nerves ; and also, below, with lateral lobes of thyroid gland, 
common carotid artery & stemo-hyoid, and, in front, with hyo-glossus musole and 

lingpal artery ft nerv«. 

It presents seven openings t - nares, Bustaohian tubes, mouth, larynx, Odsophagiu. 



STRUCTTJEE of the PHARYNX 



Fresentt three ocitta, which, teora without Inwftrds, e 



MUSCULAR COAT - is fnrmed byj 

Inferior CotlBtrictpr-S>^e of cricoid oartilog^ei obtii^ne line on onter HnrTuca of aIk 
of thyroid oartilsgo A Bnrfaca behind it, and inferior cornti. 

Ettphj on poetorior median line of pharynit j its inferior fibrei being h 
xontnl & oontinnens with thoae of raiophagns, and its superior Hbres pas! ^ 
obliquely upwards and (iverlapping those of the middle ooastriotor. - 8. bf 
pharj^geal ploxns and eiteroal & reann-ent laryngeal nerretl. 

Middle Conetrictor - Whole extent of npper aarfneo of great coma of hyoid bone, 
lessor comn, stylo- hyoid ligament. 

Baphi on poBiflrior median line of pharynxi its inferior fibres descending 
beneath inferior conatriotor, its middle fibres bsing horiiontal, and its snp< 
erior fibres oTerlapping superior oonBtHotor & stylo- pharyngens. - 3. by pharyii* 
geal ploins. 

Saperior CQnstrlctor - Lower third of free margin of internal pterygoid plate, it« 

hamntar pmcBBs, Anontignon^ part of palate bone; pterygo.maiillary ligament j 

alveolar process o!' inferior maxilla above mylo-hyoid ridge j side of tongno. 

Baphi on posterior median line of pharynx; ics enperior dbres asoendiag 
by means of etrong fibrana band below mnntioned, to pharyngeal spine on 
basilar prooeas, its lower fibres being horizontal. - 9. by pbaryngeol plezns, 

le of base of styloid process. 

_'nf;conB into posterior border of thyroid oartilaee i ait 
ofphnryrx. - B. hy ptiarynpeftl plexns A glosFO-pharyrgeal nerve. 

F&I&tO-pllEryilS^ll^ ~ Posterior snrface of sett palate by two beads eeporatedby 



Salplngo-pharyngens (Santohini) - Small rafleimliis from enter surface of oartala- 
ginons portion of Enstachian tube to atjlo.pharyrgens, with which it blends 
inferiorly. Is often wanting. 

Other Bccensory mniclen, the petro-, Hpheno-, ft oocipito-pharyngei, are 
also described ; bnt they nro rarely met with, 
Helations - The oonstrictora overlap each other from below upwards. The alylo- 
pharyii(;ens pnsses betircen snperinr A middle oonatrictnre; the enperler 
laryngeal nerve between the middle ft inferior eonstrictorB! the reonrrent 
laryngeBl nerve beneath the inferior. - (Tide also relations of pharynx in 
foregoing Tablet). 

FIBROUS COAT, or PHARYNGEAL APONEUROSIS - Thiok above, thin 

bolow, Attiiched to pctrona portion ottemfwral lione, nndor anrfnae of body of sphen 
oid, and, by means of a strong fibrous baad (cranlD-pharyngoal ligament, Thomson 
A Clelaud), to pharyngeal ipine on under auriace of basilar process. 

MUCOUS MEMBRANE — Thick on under snrfaoa of body of sphenoid ; covered with 
columnar ciliated epithelium as low down as floor of nares, with squamous epitholia: 
below. Beneath it are found numeroos glanda, whioh are simple A oomponnd 
follicular 



VESSELS & NERVES — Artebies. Ascending pharyngeal, pterygo-palatine, ■nperior 
or deaeonding palatine, auporior thyroid. - Veins. Open into the BOperior thyroid A 
internal jugular. - Lymphatics. Open into deep glanda of neck. - NaBTKS. From 
pharyngeal plexus, and from external ft recorreut laryngeal nerves. 
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THE SOFT PALATE. 



Mofioalo-membranoTiB foldf which fonns an inoomplete septum between the month and 

pharynx. Present! : 

Anterior Surface - Concave; presents a median raph^, continnons with that of hard palate. 

Posterior Surface - Convex, continnong with floor of nasal fos8»; presents the median pro- 
jection of the azygos nvnlro. 

Upper Border - Attached to posterior border of hard palate. 

Lower Border - Free ; presents the nvnla and the anterior & posterior pillars, whioh two 

latter embrace the tonsil. 
ANTErioB Pillars - Downwards & forwards to sides of base of tongne ; contain palaio- 

glossi mnsoles. 
PoSTEBiOR Pillars - Downwards & backwards to sides of pharynx; contain palato- 

pharyngei masoies Are rather broader and approacb nearer to each other 

than the anterior. 
ISTHKus Faucium - Is the space bonnded by the free border & pillars of the floft 

palate, the tonsils, and the base of the tongue* 

STRUCTURE of the SOFT PALATE 

Presents for examination : 

APONEUROSIS — Blended with tendon of tensor palatL Is thickest aboTOi where 

it is attached to posterior border of hard palate. 

MUSCLES — Five on each side : 

Levator Falati - Under snrface of apex of petrons portion of temporal bone 
and outer aspect of cartilaginous portion of Eustachian tube. 

Posterior surface of soft palate between the two heads of origin of 
palato-pharyngeus. - S. by post, or small palatine branch from Heokell's g. 

Tensor or Circumflexus Palati - Scaphoid fossa at base of internal ptery- 
goid plate ; spine of sphenoid ; anterior aspect of cartilaginous portion ol 
Eustachian tube. 

Winds round hamular process and expands upon anterior snrfSsMe of 
aponeurosis of sofb palate. - S. by a branch from otio ganglion. 

Falato-glossus - Anterior surface of soft palate. 

Posterior part of side of tongue, where it blends with stylo-glossos. 

Palato-pliaryngetlS - Posterior surface of sofb palate by two heads separated 
by ine lerator palati. 

Posterior border of thyroid cartilage & sides of pharynx. 

Azygos Uvulss - Posterior nasal spine of palate bone & aponeurosifl of soft 
palate. 

Uvula. - S. by posterior or small palatine branch from Meokell's gangl. 

MUCOUS MEMBRANE — Thin ; covered with squamous epithelium, except near 
Eustachian tabo, where the epithelium is columnar & oiliated. Numerous 
mucous glands are found beneath it, especially over posterior surfaoe A 
uvula^ in which latter situations they form a continuous layer. ^ ■ 

VESSELS & NERVES — Arteries. Inferior or ascending palatine, poeterior or 
descending palatine, ascending pharyngeal^ dorsalis linguss, tonsillar. - 
Yeiks. Join the tonsillar & pterygoid plexuses. - Lymphatics. To glands 
beneath angle of Jaw. - Kxkyss. From fifthi fadal & glosso-phaiyngoaU 
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THE (ESOPHAGUS 



CommenoM in middle line of neok opposite Bih oeirioal TerteVra A lower border ef orioeid 

cartilage. 
Downwards ft to the left behind traohea, left lobe of thyroid gland & left reonrrent laryngeal 

nerre, ooming into close oontaot with left oommon oarotid. 

Downwards A to the right behind lower end of trachea ft oommencement of left bronohn% 

and between arch of aorta ft thoracic dnct on the left ft the rena asygos major on the 

right, regaining middle line opposite 5th dorsal yertebra. 
Again to the left between heart ft pericardiam in front and lower part of thoracic aorta be- 
hind, being snrroonded by the pnenmogastrics, which tend, the left one to the front, the 

right one to the back. 
Through oesophageal opening of diaphragmi and opens into stomach (cardiac or ossophageal 

opening) opposite 9th dorsal rertebra. 
Is from 9 to 10 inches long. 



STRUOTURE. 



Three ooats t 

Muscular Coat - Thicker than in any other part of intestinal oanal exoept lower end 
of rectnmi red above, where it consists of striped mnscniar fibres, pale below^ 

where it is made np mainly of plain fibres. These fibres are : 
EzTBRMAL Longitudinal - Above they form three fasciculi : 

Otu anterior - From ridge on back of cricoid cartilage | 
7\tfo Lateral - From sides of cricoid cartilage, blending with inferior 

constrictor. 

Below they form a uniform layer, and become oontinnons with longitndi- 

nal fibres of mnscniar coat of stomach. - One or two bnndles of fibres are 

sometimes inserted into the left pleura ft left bronchas (Hyrtl). 

Inteenal Cibculak - Form rather obliqne rings towards middle of ossophagns, bnl 

horizontal rings above ft below ; these rings are oontinnons inferiorly with 

circular ft obliqne fibres of stomach. 

Collular Coat - Forms a loose connection between mnscniar ft mncoas coats. 

UUCOUS Membrane - Thick, pale, ooyered with a thick layer of squamous epithelinnii 
thrown into longitudinal folds exoept during passage of food. Presents a fbw 
papillsd, and some small compound racemose glands which are especially abun- 
dant at lower part* 
Vessels ft Nerves - Asteeibs, four or fire of good slse from thoracic aorta, and twigs 
from inferior thyroid, phrenic <& coronaria yentricuU. - Veins open mainly into 
Ttna asygos mi^or. - Ltkybatics, into posterior mediastinal glands. - Keetbs from 

pneumogastrios ft sympathetia 
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THE STOMACH 



Is fliinated in the left hypoohondriao, epigastriOj & part of right hypoohondriao 

regions, and presents: 

Ant. Surfoce -Looks upwards & forwards, and is In oontaot with under surface of 

lirer, diaphragm, and anterior wall of abdomen opposite pit ofstomach. 

Post. Sui&Ce ~ Directed downwards & backwards, and covered with peritoneum of 

lesser sac, by which sac it is separated from pancreas, great vessels of abdomen, 

crura of diaphragm & solar plexus. Bests upon transverse meso>oolon« 

Oreat or Splenic End^ Great Cul-de-sac or Fundus - Lies beneath the six 

lower lefl ribs, in contact with the spleen to which it is connected by the 

gastro-splenio omentum. 
Lesser or Pyloric End - in contact with anterior wall of abdomen, under surfieMse 

of liver, & neck of gall-bladder. 
Greater Curvature - Lies above transverse colon, and gives attachment to great 

omentum. 
Lesser Curvature - Connected to transverse fissure of liver by lesser or gastro-hepatio 

omentum, and to under surface of diaphragm by gastro-phrenio ligament. 

CZiSOpliageal or Cardiac Opening - FunneUshaped, and situated above ft behind 

the pyloric opening. 
Pyloric Opening - Guarded by pylorus, and is more movable than the oesophageal. 

When the stomach is distended its g^reater curvature is elevated ft carried 
ibrwards, while its anterior surface is turned upwards, and its posterior sor&oe 

downwwds. 
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STBUCTUBE of the STOMACH. 



Itt wall! are thiokeit iowards pyloniii they preaent four ooati, and TesieU A nerrea. 

BSROUB GOAT — CoTera whole nirfhoe of itomaoh exoept poinU of attaohment of gaafcro- 
KP^-MTwwM ^^ aplenio and greater A lewer omenta. 

IfUSOUL AB COAT — OomiBU oft 

Lon^tadinal Fibres - SaperfioiaL Oontinuoaa with thoae of OBBophagoi A small in- 
teetine. Thinly scattered oyer the sorfaceB; most marked along the oaryatnres, 

especially the lesser. 

Circular FibrOS - Deeper. Form a complete & nearly uniform layer oyer whole of 

stomach, A a strong circular nng round pyloms. 

Obllcine Fibres - The deepest. Form two sets, which embrace the right & left as- 
pects of the GBsophageal opening, and spread out oyer anterior A posterior 
aspects of stomach except near lesser ourrature. They are the continuation 

of the circular fibres of the (esophagus. 

CSUiULAB COAT — Serves for the division of the blood vessels before they enter the 

mucous membrane. 

BIUCOUB MXMBRANS — Thin towards cardia, thick towards pylorus, and covered with 

columnar non-ciliated epithelium. Thrown in contracted state of stomaoh 
into longitudinal plaits or rug», which are most marked along greater 
curvature and towards lesser end, and which disappear on distention. - When 
examined with a lens it has, especially near pylorus, a honey-combed appear- 
ance due to shallow polygonal depressions or alveoli from 1 to 2 hundredths 
of an inch in diameter^ in bottom of which alveoli are the opening^ of the 

Gastric FollieleSi - which are of two kinds t 

Pkftio Glands - Situated near cardia. Are simple tubular glands lined 
in their upper fourth with columnar epithelium, and filled with nu- 
cleated cells A nuclei in their deeper parts. 
Hucons Glands -Situated near pylorus. - Terminate in dilated saocidar 
extremities, or are subdivided into from two to six tubular branches i 

they are lined throughout with columnar epithelium. 

Lenticular GlaXldS - Are also found in small numbers, principally near pylorus 

i along lesser curvature. 

ft 

ViESSSLS ft NBRVSS ~- Axtxxixs. Are the gastric or coronaria ventriculi, pyloric, 

giiMtro-epiploicsB dextra & sinistra, and the vasa brevia. They all break up 
in the cellular or submucous ooat, and then send up branches between the 
glandular tubes ; these branches form a deep capillary plexus round the tubes 
and a superficial one round their orifices. - Ybins. Follow the arteries. — 
Ltkphatics. Are superficial A deep, and open into the glands along the two 
curvatures. - Nbxves. Are from the sympathetic and from the right A lelt 
^nenmogastrio nerves, the right pneumogastrio supplying the posterior^ sad 
the left one, the anterior surface of the orgaa. 
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THE SMALL INTESTINE 



la a slightly narrowing oonvolated tnbe about 20 feet long, connected to the spine hj the me* 

sentery in the greatest part of its extent 
Itisdiyidedintoi 

DUODENUM — Vide below. 

SMALL INTESTINE PROPER — Is rather arbitrarily divided, no defined 

limit existing, intot 

JEJUNUM — The npper two fifths. Wider, thicker, ft more vasonlar, and 
has its yilli A Talyalsd oonniyentes more, and its Payer's patohes less, 

nnmerons A deyeloped. 

ILEUM — The lower three-fifths. Narrower, thinner, ft less vasonlar, and has 
its yilli ft its Talynlso oonniyentes less, and its Payer's patohes more, 

nnmerons ft developed. 

THE DUODENUM 

Is the shortest, widest ft thickest part of the small intestine, and has no mesentery. Its 
length is from 8 to 10 inches, or about twelve finger breadths. - Into it open by a 
common orifice the common bile ft pancreatic ducts, and the villi ft yalynlsd conni- 
Tcntes are larger ft more nnmerons immediately below this opening than in any 

other part of the small intestine. - Its course is: 

Upwards &* to the right to under surface of liver 6* neck of gaU'bladder : 
Downwards in front of right kidney ; 

Transversely to the left to left side of 2nd lumbar vertebra, where it is crossed 

by superior mesenteric artery, and where mesentery begins. 

RELATIONS: 

Firsty or Ascending Portion - 

Above - Under surface of liver ft neck of gall-bladder; 
Behind - Bight border of lesser omentum, hepatic artery, bile duct, 

portal vein. 

Second^ or Descending Portion - 

In Front - Hepatic flexure of colon ; 
Behind - Bight kidney i 

On Inner Side - Head of pancreas, ductus communis choledochus, pan- 

oreatico-duodenal arteries. 

Thlrdi or Transverse Portion - - 

In Front - Descending layer of transverse meso-oolon, superior mesen«f 

terio vessels. 
Behind - Aorta, inferior vena cava, crura of diaphragm j 

Above -Lower border of pancreas, superior mesenterio vessels* 
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tTBUCTUBE of the SMALL INTESTINE. 



Four oo»tf, and TMieU A nerref. 

8BBOTTS OO AT — Completely mirroiiiidi imall intestine proper, except along its posterior or 
attached border. The dnodennm is but inoompletelj oorered i Ite first part is sitoated 
between the two layers of gastro-hepatio omentum ; its second part is oovered in front 
only by peritoneum j its thinl part lies behind descending layer of transrerse meso-oolon. 

MUBOULAR OOAT — Thicker abore than below; consists of fibres i 
BxTBENAL LoKOiTUDiNAL - Thinly scattered around intestine i 
Dbbp Oiboulab - Form a thick uniform layer. 

OKLLUL AB or SUBMUCOUS COAT — ^ nidus for the dirision of the yessels before 

they enter the mucous coat. 

HUCOUS KXMBRANli — Shaggy ; thick A vascular aboTe, thin A pale below | ooTcred with 

columnar non-ciliated epithelium. - Presents for examination i 

VahmlflB Conniventes or Valves Kerkringius - Orescentio rednpiioations of 

the ronoons St sabmncous coats, which redupUostions surround two«thirds or three* 
quarters or more of circumference of smsU intestine. - They begin one or two 
inches beyond pylorus, and are largest & most nnmeroas immediately below open- 
ing of common bile A pancreatic ducts, and also very large and numerous as far 
as middle of jejunum. They diminish from this point, and nearly disappear in 

lower part of ileum. 

Villi - Minute rascular projections of the mucous membrane one- third or one-fourth of a 
line in length, and largest A most numerous in upper part of small intestine; 
Usually fiattened or conical, sometimes cylindrical or club-shaped. - They consist 
of a prolongation of the basement membrane A epithelial layer, and contain 
numerous granular corpuscles *A fat globules, and also, towards the surface, a 
capillary plexus^ and towards the centre, one or two lacteals which are surrounded 

by a thin layer of longitudinal muscular fibres.* 

Tabnlftr Olands or Crypts of Lleberkuhn - Minute tubular depressions lined with 
columnar epithelium, found all orer small intestine, and eren in large intestine 

A stomach. 

Lsntioular, or Vesioular Olands - SoUtary A agminated. 

SoLiTAtT - Scattered throughout small intestine, particularly in lower part. 
AoMiNATiD, or Patis's Glands - Oval patches placed lengthwise on portion of intestine 
most distant from attachment of mesentery, and largest A most numerous 
in ileum ; these patches are usually from twenty to thirty in number, and 
from half an inch to four inchns in length. 

The indiridual glands are small sacculated bo<lies*fromhalf a line to 
a line in diameter, and without any excretory duct ; they consist of a wall of 
coanectire tissue, A of greyish semifluid contents. - A rich plexus of blood A 
lymphatic Tcssels surrounds them, and fine capillary loops dip into their 
oarity. - Orypts of Lieberkuhn are collected into circles around the glands, 

and rilli are scattered between A sometimes orer them. 
Bmxmsr's Olands ~ Small conglomerate glands found only in duodenum A commence* 

ment of jejunum. 

▼2SSBLS ft NBRVES — Abtebies. Terminal branches of superior mesenteric encircle 
intestine beneath serous coat, pierce muscular coat, to which they supply two sets of 
capillaries corresponding in direction to the two layers of fibres, subdiride in mucous 
coat, and end in a dense capillary network to the TalrulsB, yilli, A glands. - Yiiirs accom- 
pany the arteries. - Ltmphatics form a rich plexus in the mucous A submucous coats, a 
longitudinal stratum between the two layers uf muscular fibres A a subperitoneal plexus 
la tat neighbourhood of the mesentery. - Nsktcs. From superior mesenteric plexus i 
richly gangliated plexuses in submucous coat A between the two layers of muscular 

fibroid 

See Appendix, page 806^ 
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THE LARGE INTESTINE. 



About 6 feet loog, saoonlated. Dimfnishes in size till just abore anna, where it is considerably 

enlarged. 
Gondstfl of cescum, asctndinff, transt/erse, &* descending colon, sigmoid flexure 9t rectum, 

CiBiCDM or CAPUT CiECUM COLI — The cnl-de-sao situated below entrance of small 

intestine into the large ; is the most dilated part of oolon. 

liies in right iliao fossa, where it is retained by the peritoneum which coders its front h 
sides, and sometimes surrounds it entirely in a distinct fold, the meso-ossonm. 
Presents : 

AppOZldix Vermiformis - A tubular prolongation firom 2 to 6 inches long ft of about 
the diameter of a goose-quill connected with lower & back part of cseoum ; 
usually directed upwards ft inwards behind it, and retained by a fold of peri- 
toneum. 

Ilio-Cteoal or Ilio-Colio Valve, or Valve of Banbin - Situated at entrance of 

small intestine into the larg^ at upper inner ft back part of cseoanu 
Formed by two crescentic folds of the mucous ft submucous coats ft circular mus- 
cular fibres of the gut, which folds are separated by a narrow antero-poetcvior 

apertuN^ 
The upper fold is nearly horisontal, and is the smallest. 
The lower fold is oblique, and is the largest. 

At their points of coalescence they are continued upon wall of gut into two pro- 
minent folds, the fntma. 
Their surface turned towards the small intestine is ooTored with yilli, the other 
^ surface has no Yilli, and is quite smooth. 

ASCENDING COLON - 

Upwards to under surfiEice of liver on right side of gall-bladder, where it curves to the 

left, forming hefatic flexun. 

Bound down against quadratus lumborum ft right kidney by peritoneum whion oovera its 

fVont ft sides, and sometimes encloses it in a distinct fold, the ascending meao-oolon. 

TRANSVERSE COLON or ARCH of the COLON - 

Onrres forwards ft to the left between confines of uinbilical ft epigastric regions to 
left hTpochondrium, where it bends downwards, forming splenic flexure. Is Teiy 
movaole, being comprised between the two ascending layers of great omentum, 

which layers join again behind it to form transverse meso-ooUm. 
Its relations are : 

Above - Liver, gall-bladder, great curvature of stomach, lower end of sploMii 
In Front - Great omentum, anterior wall of abdomen ; 
Behind - Transverse meso-colon, 8rd portion of duodenum. 

rascENDma oolon - 

Downwards in front of left orns of diaphragm, left kidney ft quadratus lumbomm to 
left iliao fossa, where it ends in sigmoid fiezure. Oovered by peritoneum in firont ft 
at sides, someUmes entirely surrounded by a distinct fold, the descending meso-ooloau 

SIGMOID FLEXURE - 

Commences at crest of ilium, ascends to right or left, descends, and ends in raoten 
opposite left saoro-iliao synchondrosis. Freely movable, being retained hf otdj 

a loose fold of peritoneum, the sigmoid mMo-ooloa. 
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STBXJCTUBE of the LABGE INTESTINE. 



Four ooatii 

GUEROUS — Thrown, eapedallj on trsnsrerte oolon, into nameroni small poaches filled with 

fat, the appcndka epiplokm^ 

MUSCULAR — Oonsistfl of fibres 

Bxtemal Longitudinal - Are most of them grouped, orer «C8Doam h colon, into 
three longitudinal bands abonb half an inch wide, though a few spread oat 
in a thin continnoas layer orer remainder of oiroamferenoe of gat ; - to these 
bands, as they are shorter than the interrening parts of the tube, is doo th« 

saooalation of the large intestine. These bands are situated as follows t 
Posterior - Along attached border of intestine ; 

Anterior - In front; on transyerse colon it lies along attached margin of 

great omentam. 
Lateral - On inner soHkoe of ascending & descending colon, on under snr- 

face of transyersot 
IntdlUftl Clroular - Are accomalated in large numbers between the sacculi. 

CSLLUL AR — A nidus for the dirision of the vessels before they enter the muoous ooat. 

MUOOUS — Pale, destitute of yilli & TalTalra connirentes, thrown into crescentio folds in 
interrals between the sacculi. Presents a few solitary lenticular glands or closed folli- 
cles i its tubular glands are larger & more numerous than those of small intestine; 

its epithelium is oolumnar. 

VSSSSBLS ft NBRVSS — Arteries, from superior & inferior mesenteric; are distri- 
buted in same way as orer small intestine. - Yeins open into corresponding 
▼eins, which form part of portal system. - Lymphatics form a plexus in the 
mucons ft submucous layers; those of caecam A of ascending A transverse 
colon enter into mesenteric glands, those of descending colon A rectum, into 
lumbar glands. - Nerves from superior A inferior mesenteric plexuses ; fona 

same gangliated plexuses as in small gut 
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THE BECTXTM 



Commenoes opposite left saoro-iliao syncliondrosiB. 

Passes downwards A to the right to middle, or to a little to the right of middle, of third 

pieoe of saomm. 
Oarres forwards upon concavity of saomm A coccyx, regaining middle line if latter has 

been passed. 
Inclines downwards & backwards to anus. 

Is smooth & cylindrical, not sacculated ; abont 8 inches long. Bather narrower above than 
sigmoid flexure, but it increases as it descends, and is greatly dilated just abore 

anus. - Divided into three parts i 

UPPER PART — From sacro-iliac synchondrosis to middle, or to a little to the right of 

middle, of third piece of saomm ; about 4 inches long. 
Almost completely surrounded by meso-rectum. 

Separated by small intestine from bladder, in tho male, & from uterus & vagina, in the 
female ; and connected inferiorly with latter organs by the folds of peritoneum 
which form margins of recto-vesical ft recto- vaginal pouches respeotively. 
Bests upon pyriformis muscle & sacral plexus of left side. 
Has to its left side loft ureter & branches of left internal iliao artery. 

MIDDLB PART — From middle of third pieoe of sacrum to tip of ooooyx; about 8 inches 

long. 
Covered by peritoneum in front & at sides above, in front only towards middle, not 

at all below. 
In relation below A in front with : 

In the Male - Triangular portion of base of bladder, vesiculss seminales A 

vasa deferentia, and under surface of prostate. 
In the Fekale - Middle part of ])osterior wall of vagina, to which it is closely 

adberenL 

LOWER PART — From tip of coccyx to anus ; about an inch in length. 
Invested by the internal ft external sphincters ft by the levatores ani. 
Separated by a triangular space, the perineBum, from membranous portion of urethra ft 

bulb, in the male, from vagina, in the fomale. 

STRUCTURE — Presents: 

Serous Coat - Covers upper ft middle parts of rectum, the former almost oomple* 
tely, the latter in front & at sides above, in front only towards middle, not 

at all below. 

Muscular Coat - Very thick ; consists of fibres: 

External Longitudinal - Form a thick uniform layer all round intestine. 

Internal Circular - Are most numerous at lower end of rectum, where they 

form internal gpninoter 
Cellular Coat - Forms a loose connection between the muscular ft mucous ooats. 

Mucous Membrane - Thick, very vascular, freely movable upon muscular coat. 

Presents: 
Longitudinal Folds - Most marked below; due to contraction of sphincter 

and disappear on distention.. 
Permanent Transverse Folds, or Folds of Houston - Three principal ones, 
semilunar, sometimes half an inch in depth, situated at upper part on 
right side, near middle of rectum on left side, and at front part 

opposite base of bladder. 

Vessels & Nerves - Arteries. From superior, middle & inferior hodmorrhoidal; 
they form a rich network beneath ft within mucous membrane, the meshes 
of which network are mainly longitudinal in lower part of rectum, and 
connected opposite anus, by large transverse branches (Qnain). -Veins 
Also mainly longitudinal near anus ; open partly into internal iliaoa ft 
partly into inferior mesenteric. - Lymphatics. Open into glands in hollow 
of sacrum, or into lumbar glands. - Nerves. From sacral plexus,^ 4th 
Moral ft inferior bosinorrhoidal nerves, and from inferior mesenterio ft 

hypogastric plezni 
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PERITONEUM -1st Tablet. 

The peritoneam ishytkr the moit extennre A complex serous membrftiie of the body. TO Oesoribe U 
completely it is neoessary to traoe : 

1. - The two sacs separately in the rertical direction ft in the middle line f 

2. -The two sacs together in the veftioal direction; 

8. -The greater sac horizontally below the level of the nmbllioasj 

4. -The two sacs together horizontally aboye the lerel of the nmbilicns, or through th« 

foramen of Winslowi 
6. - The ligaments formed by the pcritonoam, and the omenta ft mesenteries. 
Along the colon ft upper part of the rectnm the peritonenm is thrown into nomerons pendo* 
Ions processes filled with adipose tissue and termed the appendices epiploiosOt 

THE TWO SAGS SEPARATELY. 

THE GREATER SAC. 

Starting from nmbilicns the peritonenm passes t - 
Oyer anterior wall of abdomen ft diaphragm j 
Orer apper snrfaoe of liyer, forming sus^aisory or falciform lament &* ^PP^r layit pf 

Orer under surface of lirer to transrerse fissure i coronary iigammt; 

To lesser currature of stomach ft first portion of duodenum, forming anterior laytr 

Orer anterior .nrfsee of .tomaoh , 'f*^ or gaOrchtpatu: <mmtmmi 

Downwards in front of intestine, forming anterior layer of great omentum ; 

Upwards to transrerse colon, forming posterior layer of great omentum ; 

Oyer under surface of transverse colon ; 

To spine, forming inferior layer of transverse meso-eolon ft coyering under surface of 

transyerse portion of duodenum ; 
(In the fcstus, also occasionally in the child, and eyeo, though yery rarely 
in the adult, the layer of peritoneum which continues the posterior layer ot 
the g^eat omentum ascends in front of the transyerse colon without adhering 
to it, or adhering to ^t bat slightly, and then passes backwards to the spine 
aiove the transverse 'tuso»colon. The transyerse meso-colon is then formed by 
the peritoneum again passing forwards from the spine to the transtwse colon, sur- 
rounding the latter, and for the second time passing backwards to the spine. The 
pouch between the transverse meso-colon ft the posterior layer of the great 
omentum subsequently disappears by degrees, adhesions amounting finally to 
complete fusion of the two layers Into one, being established between the 
two walls of the poach before adult age is reached). 

Along superior mesenteric artery, round small intestine and back to spine, forming 
Downwards in front of spine ft Aorta; wusemiery; 

Over upper part of rectum, forming mesa-rectum; 
Forwards : 

Ik Mali : - To bladder, forming posterior fUse ligaments of bladder &• recto* 

vesical pouch i 
Iw Fbm ALS J - To yagina ft uterus, f ormm^ posterior ligaments of uterus ft recto- 
vaginal pouch ; and then over uterus ft from uterus to bladder^ 
forming anterior ligaments of uterus ft tUero-vesical pouch ; 
Oyer bladder and from bladder to anterior wall of abdomen ; 
Up to umbilicus, coyering urachus ft obliterated hypogastric arteriei. 

THE LESSER SAC, or SAO of the OMENTUM. 

Begins at the foramen of Winslow. 

Foramen of Winslow -is a constriction of the peritoneum bounded byt 

Ik FaoNT - Lesser omentum containing first part of duodenum, hepatio 

artery, bile duot ft portid rdni 
Behind - Bight cms of diaphragm ft inferior yena oayaj 
Above - Lobus Spigelit of liver (or rather lobnii oaudatus) t 
Below - Hepatio artery as it passes forwards from Aorta. 
From this point the peritonenm passes : - 

Downwards to lesser curvature of stomach, forming posterior layer of laser or gastro- 
Over posterior surface of stomach ; hepatic omentum. 

Downwards in troni of intestine and then upwards, forming the two internal layers of 
Over upper surface of transverse colon ; ^''w/ omentum ; 

To spine, forming upper layer of transverse meso-colon ; 
Orer pancreas I 

T6 luder imrfaoe of Utop, forming inferior layer of coronary ligament^ and over poMerior 

part of under lorfaoe of liyer to fonuMn of Wiailow. 
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PERITONEUM - 2nd Tablet. 



The two Sacs traced together in Vertical Direction. 

From transverse fissure of liver : - 

To lesser curvature of stomaob, forming lesser or gastro-hepaiic ometUum; 

Separate to sarronnd stomaoh ; 

Descend in front of intestine, forming the two anterior layers of great omentum ; 

Asoend to transverse colon, forming the two posterior layers of great omentum ; 

Separate to sarronnd transverse colon; 

Backwards to spine, forming transverse meso^eolon ; 

Separate : 

One descends and forms in saccession the mesentery, meso-rectam, recto-vestoal 

ponch (or recto- vaginal 9t ntero- vesical ponchea), etc. 
The other ascends in front of pancreas and passes over back part of nnder Burfitoe 

of liver to foramen of Winslow. 

(In the foetns, also occasionally in the child, and even, though very rarely, 

in the adult, the two posterior layers of the great omentum ascend in front of 

the transverse colon without adhering to it, or adhering to it but slightly, and 
then pass backwards together to the spine above the transverse mesO'Colon. Here 
they separate : - One layer descends, and forms in succession the transverse 
ptesO'Colon, the mesentery, meso-rectum, Ao. ; the other layer ascends, as above 
stated, over the pancreas & liver. The pouch between the transversa meso- 
colon A the great omentum subsequently disappears by degrees, adhesions 
amounting finally to complete fusion of the two layers into one, being estab- 
lished between the two walls of the ponch before adult age is reached. 

Qreater Sac traced Horizontally below Level of Umbilicas. 

From median line of anterior wall of abdomen : - 

To right iliac fossa, where it forms mesO'Cacum & lower part of ascending meso-colon ; 
Along lateral & posterior walls of abdomen to spine, where it meets superior mesenterio 

To left iliac fossa, where it forms sigmoid meso^colon ; ''®'"®^" ^'^^ ^^™« mesentery, 

Along lateral & anterior walls of abdomen to median line. 

The two sacs traced together Horizontally above Level of Umbilicas 

or through Foramen of Winslow. 

From median line of anterior wall of abdomen : - 

Over anterior & lateral walls of abdomen & over right kidney; 

Through foramen of Winslow ; 

Over front of pancreas ; 

To spleen ft then to back of stomach, forming posterior layer of gastro-splenic omentum ; 

Over posterior surface of stomach ; 

Back to foramen of Winslow, iormin^ posterior layer of lesser or gastro- hepatic omentum ; 

Beflected outwards in front of bile duct, hepatic artery & portal vein, forming anterior 

Over front of stomach ; ^''^^ of lesser or gastro- hepatic omentum ; 

Round spleen ft to under surface of diphragm, forming anterior layer of gastro-spleme 

Over left kidney ; omentum <Sr* suspensory ligament of spleen ; 

Over lateral ft anterior walls of abdomen to median line. 
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^BITONEXTM— 3rd Tablet. 



LIQAMEjNTS — Reflexions of peritoneum from walls of the abdomen or peWis to Tisoera 

which are not portions of the intestinal oanaU 

Belong to lirer, bladder, nteras, A spleen. 

Ligaments of the Liver - Fonr : 

Suspensory or Falcitoim Ltoambnt - Triangular or sickle«shaped fold refleoia4 
over obliterated nmbilical vein or round ligament, and attached to up'p&t 

surface of liver, diaphragm, A sheath of rectos. 
CoKONART Ligament - Consists of two layers separated by a considerable inter- 
space, in which interspace the posterior border of the liver is connected 
to the diaphragm by firm areolar tissue. Its superior layer & the right 
half of its inferior layer are formed by greater bag; the left half of ita 

inferior layer is formed by lesser bsg. 
Lateral Ligaments -The two triangular ft pointed extremities of ooronanr Hg»* 

ment. The left one is the longest A most disUnok 

Ligftnients of the Bladder * ^^^ ^ number, and termed false ligaments: 

Post. False Ligaments - The margins of reoto-Teaical pouch, in the male, of 
utero-yesical pouch, in the female.. Oontain obliterated hypogastric 

arteries a uretert. 
Lateral False Ligakents - From sides of bladder to sides of pelvis. 

8ui». False Ligament - Over uraehus and obliterated hypogastric arteries to 

umbilical. 

LigamentB of the Utems - siz t 

Broad Ligaments - From sides of uterus to sides of pelvis. Their free margim 

contains from before backwards round ligament, Fallopian tube, A ovary. 

Ant. a Post. Ligaments - The margins of utero-vesical A recto-raginal pouchei. 

Obliterated hypogastric arteries A ureters are oontained in both theso 

folds. 
Buspensory Ligament of the Spleen - Oonnects upper end of spleen to diaphragm* 

OMENTA "" Folds proceeding fi*om one viscus to another. Three : 

Lesser or Oastro-hepatio Omentum - From transverse fissure of liver to lesser 

curvature of stomach. - Its right free border contains hepatic artery, bile 

duct A portal vein, and forms anterior boundary of foramen of Winslow. 

Great or Gastro-COliO Omentum - Consists of four layers, of which the most an- 
terior A the most posterior belong to greater bag, and the two internal to 
lesser bag. The two anterior layers descend from great curvature of stomach 
A spleen ; the two posterior asoend to transverse colon (at least in adult ; for 

arrangement in foetus see foregoing Tablets). 

Oastro-splenio Omentum - Connects hilum of spleen to great cnl de sac of 
stomach. Contains splenic vessels A vasa breria, and is continuous in- 

fiariorly with great omentum. 

MEjSEjNTSjRIEIS — Folds oonneoting greater part of intestine to posterior wall of abdomen. 

Seven I 

Mesentery Proper - its root extends from lell side of 2nd lumbar vertebra to right 

sacro-iliao synchondrosis. Its free border contains the small intestine. 

It is coutinnous superiorly with inferior layer of transverse meso-oolon, 

inferiorly with meso-cnoum A ascending meso-colon. 

Meso-OSBCUm - Usually peritoneum merely passes in front of csBCum ; and also merely 

in front of ascending colon, forming the 

Ascending Meso-oolon. 

Transverse Meso-colon - Formed by junction behind transverse colon of the two 
ascending layers of the great omentum. Backwards from transverse colon 
to spine, where it meets transverse portion of duodenum, and becomes 

continuous with mesentery. 

Descending Meso-colon - Similar to ascending meso-oolon. 

Sigmoid Meso-colon - Broad A well marked fold, which allows of oonsiderablo 

mobility on the part of sigmoid flezura. 

Jleso-reotlBn - Surrounds almost completely first portion of rectum, and covers 

seoood portion in front A at sides above^ in front only towards middle, not 
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THE LIVER. 



Th« largeat gland in the body, of a dnll reddish brown oolonr, situated in right hTpochondriac, 
epigastric & part of left hypochondriac regions. - Its transverse k antero-posterior dia* 
meters, and its greatest thickness are nsnallj about twelve, six, ft three inches respeotirelj. 
It weighs from three to four pounds. - Presents : 

UPPER SURFACE — Smooth, oonyez, divided into right, largest, A most convex lobe, 
and left lobe, smaller & flatter, by suspensory or falciform ligament. In relation 
with under surface of diaphragm, & the six or seven lower ribs, and to a slight extent 
in the upright posture & during deep inspirations, especially in women & children, 
with anterior wall of abdomen. 

UNDER SURFACE — Vide next Tablet 

ANTERIOR BORDER — Thin, inclined downwards ft to the right, notched deeply 
opposite round ft falciform ligaments, and usually more slightly so opposite Aindus 
of gall-bladder. In recumbent posture ft during expiration it usually corresponds 
to lower border of ribs ft costal cartilages, in upright posture ft during deep inspira- 
tions, especially in women ft children, it descends a little lower. 

POSTERIOR BORDER — Thick ft rounded, especially to the right, in relation with 
pillars ft under surface of diaphragm, to which it is connected by coronary ligamenti 
and with aorta ft inferior vena cava, for passage of which latter vessel it is deeply 
grooved ft sometimes channelled. 

RIGHT EXTREMITY — Thick ft rounded, attached to diaphragm by right lateral 
ligament; descends lower than the left. 

LEFT EXTREMITY ^ Thin ft flattened, attached to diaphragm by left lateral liga- 
ment j ascends higher than the right* 

LIQAMEMTS OP THE LIVER — ^ve {a numbers 

Round Ligament - The obliterated remains of umbilical vein ft ductus vetiostif. 
Ascends in free margin of falciform ligament from umbilicus to longitudinal 
fissure on under surface of liver, where it joins inferior vena cava. 

Falciform or Suspensory Ligamdht -^ 

Coronary Ligament . -/Formed by peritoneum.- Vide FeritonfUBu 

Lateral or Triangular Ligaments J 
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rDEB SURFACE of the LIVEB. 



Gonoaye nneyaoy looki downward! A baokwardi, and ooreri siomaoh, dnodannm, hepatic 

flexnre of oolon, right kidnej A right raprarenal captnle* 
Praaente fonr flmrMi one of which ia dirided into two, and two primary lobes, of which tha 

right onci or right lobe proper, presents three snb-lobesor lobules. 

FISSURES — Are the I 

Lon^tudinal Fissure - Separates right ft left lobes, and extends from deep notch on 
anterior border as far backwards as posterior border. It is divided into ; 

UmiLiCAL FissusB - Its anterior & deepest two-thirds, situated in front of trans- 
Terse Bssnre ; contains nmbiUcal rein in the foBtns, and its obliterated remains in 
the adult. Is often bridged orer posteriorly by a band of lirer sabstance, the 
pons hepations. 

Vissumi roi the Ductvs Ybkosus - Its posterior ft shallowest third ; contains the duo- 
tos Tenosos in the foBtns, ft its obliterated remains in the adnlt. 

TraXlBVersd Fissure - Extends transversely to the right from longitudinal fissnre 
for abont two inches, lying nearer to posterior than to anterior border. - It 
transmits hepatic artery, bile dnct, portal vein, lymphatics ft nerres, the hepatic 
artery lying to the left ft in front, the bile daot to the right ft in fh>nt, and the 
portal vein behind. 

Fissure or Fossa of the Qall-Bladder - Shallow, broadest in fh>nt, nearly parallel 
to longitadinal fissure on right side of which it is situated, and extends finom an- 
terior border to near right extremity of traneverse fissnre. 

Fissure for the Inf. Vena Cava - Extends from behind lobus candatus to poster- 
ior border of liver, where it joins with fissnre for ductus venosus. Is often trans- 
formed into a complete foramen, by a prolongation of the lobus Spigelii It girea 
exit to the hepatic yeins which here open into the inferior cava. 

XiOBKS *~ Are the t 

Bitf ht Lobe - The largest. Presents the three last named fissures, and also, further to 
the right, the impnssio cdica for hepatic flexure of colon, behind which is the im* 
pressio renaiis for right kidney ft right suprarenal capsule. - It also presents the 
three following sub-lobes t 

Lobus Quadbatus - Situated in front of transverse fissure, between fissnre for the 
gall-bladder ft umbilical fissure; quadrilateral ft broadest from before backwards. 

Lobus Spioxlii - Situated behind transverse fissure, between fissnre for ductus venosus, 

ft fissure for inferior vena cava ; more prominent than former, but less regular 

in shape. Projects into lesser sac of peritoneum. 
Lobus Oaudatus - A prominent ridge extending firom tnmt part of lobus Spigelii to 

under surface of right lobe proper ; forms anterior boundary of fissure for inferior 

vena cava ft upper boundai^ of foramen of Winslow. 

Left Lobe - Ib smaller than the right. Its under sur£soe rests upon the BUnnaohy and 
sometimet extends as far as upper border of spleen. 
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STBUCTUBE of the LIVER* 

PreeenU for examination : 

Serous Coat * Covers the whole of the surfaoe of the liver except thepwnU ofatttuhmeni of the Ugamentt 
k the bottom of the fissures. It adheres firmlj to the fibrous coat. 

Fibrous Ooat - Covers the whole of the liver, bnt is of difflonlt demonstration except at the points of 
attachment of the ligaments & at the bottom of the fissures. It is continuous at the transverse fissure 
with the capsule of Glisson^ and, on the surfaoe of the organ, with the delicate areolar tissue sepa* 
rating the lobules. 

Lobules - Small granular bodies from l-lOth to l-20th of an inch in diameter, more or less rounded or 
])ol7gonal, imperfectly isolated from each other in man by thin strata of cellular tissue & by 
small vessels. They are clustered around the sublobular branches of the hepatic veins, to one of which 
branches each lobule is appended by its intralobular vein, 

Ths Hepatic Cells, which form the lobules vary from I-IOOOM to 1-2000M of an inch in dia- 
meter; they are rounded or ])o1ygonal, and contain a nucleus with a highly refracting nucleolus, 
yellow particles of colouring matter^ granules of glycogen & oil globules. They adhere to each other in 
rows circulofly disposed round the intralobular vein. 

Portal Vein - its branches are at first contained in the portal canals, where they lie with the branches 
of the hepatic artery, bile ducts, deep lymphatics & nerves in the loose cellular tissue, which 
forms the oapsule of Glisson. Bather large branches, the vaginal branches (Eieman) are given 
off by the portal vein within the portal canals. From these vaginal branches, and from the 
vaginal plexus which they form, as well as directly from some of the larger branches of the portal 
vein, smaller interlobular branches are given off. These pass out between the lobules, giving off 
still smaller branches, the lobular branches, whioh latter penetrate into every lobule of the gland, 
and fbrm a capillary plexus within its periphery. 

Hepatic Veins * Their radicles communicate within the lobules with the lobular branches of the portal 
vein. They converge towards the centre of the lobule, where Wi&j form a central vein, the ntira" 
lobular vein. This intralobular vein issues from the base of the lobule forming the sublobular vein, 
to whioh the lobule, as aforesaid, is, so to speak, appended. The sublobular veins Join to form 
the larger hepatic veins. 

Bile Ducts - Arise within the lobules in a plexiform network surrounding the hepatic cells (Kieman). 
To this intralobular plexus succeeds an interlobular plexus, the larger branches of whioh coalesce 
and form vaginal branches, which lie in the portal canals with the other vessels & nerves. These 
vaginal branches coalesce in their turn, and give rise to two larg^ trunks which join in the 
transverse fissure to form the hepatic duct. - The walls of the larger bile ducts present numanous 
lateral saccular dilatations formerly described as mucous glands, but now generally regarded ae 
minute reservoirs or gall-bladders, in whioh the stored-up bile undergoes perhaps some Auiher 
elaboration. The epUhdium of these larger ducts is columnar; that of the smaller ducts is 9jma» 
mens; that of the anallest, spheroidal, - A few aberrant bile^lucts not surrounded by liver tinne 
«re found in the left lateral ligament of the liver and in the fibrous bands which sometimes re- 
place the pons hepaticus & the prolongation of the lobus Spigelii behind the inferior vena cava. 

Hepatic Artery - Accompanies the other vessels through the portal canals, and gives off oorreepoiu 
ding vaginal A interlobular branches. These latter give off but few direct branches to the lobulet^ 
and are mainly distributed to the cellular tissue, the walls of the vessels & the investing membranes of the 
liver. They terminate however in a capillary plexus whioh communicates with the terminal branches 
of the vena porta ( Kieman ) ; the blood of the hepatio artery is thus distributed indirectly to the 
glandular tissue. 

Lympliatics - Are superficial ft deep. The deep lymphatics accompany the other vessels in the 
portal canals, enter the glands situated along the lesser curvature of the stomach, and end in the 
thoracic duct. Some of the superficial lymphatics take the same course, but most of them join 
the anterior mediastinal glands and end in the right lymphatic duct. 

Nerres ^ Are derived from the solar plexus & from the left pneumogastrtc ft right phrenic. They fbrm tlie 
hepatio plexus, the branches of which aooompany, most of them the hepatio artery, some tli* 

portftl 
*See also Appendix, page 814^« 



815 



THE EXTERNAL BILE DUCTS. 



Hopatio Daot - Formed in trftngrene flisnre bj jnnotioii of the two Urge ezoretory 

dncts Arom right & left lobee. 

Downwards dt to the right between the two layera of leeeer or gMtro-hepatIo 

omentum & behind flrat portion of dnodennm, hariug hepatio artery on tlM 

left & Tena portn behind, and joint with oystio dnct to form dootiis oooi- 

mania oholedochni. la abont an inch & a half long, and ia intermediate in 

■ise between oyatic dnot & dnctoa oommnnis choledoohna. 

OALL-BLADDER — Pear-ahaped, three or fonr inchea long, an inch wide at largeit 

part; holda from 8 to 12 drachma. Obliqnelj directed downwarda, forwards, 
ft to the right, & liee in a fiaanm or foasa on under anrfaoe of lirer betwem 

lobna qnadratna & right lobe proper. Preeentit 

Umdkx Burfacb - Corered bj peritonenm, whioh in moat caaea merely pa a ae e orer 

it ; in relation with hepatio fleznre of colon & firat part of dnodennm $ aoma- 

timea with pyloric end of atomaoh. - Occaaionally the peritonenm entirely 

■arronnda the gall-bladder, which latter ia then connected to the liTer by m 

email meeentery. 
Ufpbk SusrACB - Oonneoted to the lirer by firm areolar tiaane ft Teaaela ; lometimea 

by a email meeentery. 
ANTiaiom Eklaioid ExraiMitT, or FuNDua - Corered by peritonenm ; tonchea ab* 

dominal parietea oppoeite tip of 10th ooatal cartilage. 
PosTiRiOR CoKaTRiOTBD ExTRBMiTT, OR NscK - Forma two tnma npon itaelf like an 

italic y^ and ia oontinned into the qyatic dnot. 

OystiO Daot - Downwarda ft to the left between the two layers ft along the right 
border of leeaer or gaatro-hepatic omentum and behind ascending portion of 
dnodennm, baring the oyatio artery on the left ft the rena portn behind^ and 
Joins with hepatio dnct to form dnotna commnnia choledoohna. Ia abont an 

inch long, and ia rather narrower than the hepaUc dnot. 

Dnotu CoxnmiUlis Oholedoohus - Downwarda ft alightly to the left between th« 

two layera ft along the right border of leaaer or gaatro-hepatio omentnmf 

baring hepatio artmy on the left ft Tena portn behind. 

Between head of pancreaa ft deacending portion of dnodennm on right side 

of pancreatic dnct, and with pancreatioo-dnodenal arteries whioh lie slightly 

inflroBi. 
Perforates nnaonlar ooat of intestine in common with the latter dnot. Both 
dncts then mn together for abont three-qnartera of an inch between ooats 
of inteatine, and, becoming alightly conatricted, open by a common ft promi- 
nent orifice situated on inner wall of deacending portion of dnodennm a little 
below its middle, abont three or fonr inchea fh>m pjloma. - The common bile 

dnct ia abont three inohes long. 

BTBUOTURE — The external bfle dncts, as weU as the larger intra-hepatio bile dnotly 

preaent fibro-mnacnlar ft mncona ooats, in addition to m 

Peritoneftl Inveatinent - Corering under anrfaoe ft ftindna of gall-bladder. 

Fibro*Mll801llar Ooat - Conaiats of a denae meahwork of brilliant fibres of 
white flbrona tisane interlacing in all direotiona, and of plain mnsenlar 

fibres, which latter are mainly longitndinaL 

MnOOUS Ooat - strongly tinged with bile, corered with columnar epithelium 
and raiaed in the galUbladder into a network of prominent mg», in the 
polygonal depreaaiona bounded by which rugso are aeen the openings of 
numerous muooua fblliolea. Where the neck of the gall-bladder onrres 
npon itself the mucous membrane proieots inwards in the shape of m 
prominent ralmlar fold. In the cystic duct it is elerated into a series 
of oblique oreaoentic folds, whioh, together, preaent somewhat of the 
appearance of a continuous spiral ralre. - The arteries ft nerres of the 
gall-bladder are from the cystic branch of the hepatio artery, ft the 

oaaliao plexus i its reins open into the tsba portsi. 
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THE PANCREAS 



Ltet behind Btomaoh & leBser bag of peritoneom opposite first Inmbar vertebra. It is Iong« 
narrow, flattened from before babkwards, & of a reddish oream-oolonr, and presents t 

Heftd| or Right Bnlarged SaXtremity - Onryes downwards, and is embraoed bj con* 

oaTity of dnodennm, the dnctns oommnnis oholedoohns St the panoreatioo* 
daodenal arteries lying between the two organs, the former behind, the latter 
in front. -The lower i baok part of the head (sometimes detached from the 
remainder of the gland, and then called the lesser patureas), passes to the left 
behind superior mesenteric vessels, forming the posterior wall of an incomplete 

canal in which these vessels are enclosed. 

Bodji or Central Flattened Portion - Presents : 

Amtkkiok Surface - Convex, covered by peritonenm belonging to lesser bag, & by 

posterior nniface of stomadi. 
PosnmiOB SuRVACB - Concave; in relation with : 

PiUars of diaphragm^ left quadratus lumborumi left kidney &* left suprarenal 

capsule; 
AortOf vena cava, mesenteric vasels, commencement of vena porta, 6* left renal 

vessels* 
Uppbe Bordbe - Thick, corresponds to ooeliac axis, and is deeply grooved for splenic 

artery 9t vein* 
Lowes Bobdee - Thinner, separated from transverse portion of duodenum by superior 

mesenteric vessels. 

Lesser £nd| or Tail - l<iot a little higher than the head, in contact with left kidney ft 
left suprarenal capsule, k lower ft back part of spleen, to which latter organ it 

is slightly adherent. 

PANOBEATZO DUCT, or CANAL OF WIRSUNG — Buns from left to right 

through whole length of the gland, lying in the vicinity of its anterior surface 
ft lower border. In the head it curves downwards on left side of ductus com- 
munis oholedochus. Both ducts then perforate together the muscular coat 
of the intestine, run side by side for about three-quarters of an inch beneath 
mucous membrane, and open by a common orifice situated on inner wall of 
descending portion of duodenum a little below its middle, about three or four 
inches from pylorus. The duct from the lesser pancreas opens into oani^ of 
Wirsung near its termination, or, sometimes, forms a supplementary canal 
which opens separately into duodenum an inch or more above canal of 

Winrang. 

S^niTJOTuRE — The pancreas is a, racemose or conglomerate gland and is very similar to 

the salivary glands, ezoepting that its tissue is somewhat softer ft looser. 

TissELS ft Nerves - Arteries from the splenic and superior ft inferior panoreattoo- 

duodenal. - Veins open into the splenic ft mesenteric, - Lymphatic* 

QSen into the lumbar glands. - Nerves are from solar plezu. 
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THE SPLEEN 



Ii oompreiaed dt oral in form, soft, brittle, & of a dark reddiflh.blne oolonr, and Ilea In lefl 
hTpochondrinm, embracing cardiac end of itomachi to which it it connected bj gaatro* 

■plentc omentum. It preeenit i 
Onter Surface - Conrez, in relation with nnder inrface of diaphragm i corresponds to 9th« 

10th, & 11th ribs. 
Zxmer Smfaoe - Ckmoare. Presents a little behind its middle the hilnm, a rertioal Assure 

pierced hj several irregular foramina for the blood-ressels, lymphatics ft 

nerves, and is related witht 
Ik Fiont - Great cul-de-sac of stomach ; 

Bbhino - Lefl cms of diaphragm, left suprarenal capsule & usually a process of i 

lesser sac of peritoneum i 
BsLOw - Tail of pancreas. 

Upper Extremity - Thick, rounded^ attached tcr diaphragm by suspensory ligament. 
Lower Extremity - Pointed, in relation with splenic flexure of colon. 
Anterior Border - Thin, frequently notched. 
Posterior Border - Thick, rounded, lies on lea kidney. 

STRUOTURES — The spleen is one of the vascular or ductless glands, and presents t 

Serous Coat - Closely adherent. Covers whole of organ except points of attachment 

of suspensory ligament & gastro-splenic omentum. 

Tibro-elastic COftt -Formed of white & yellow elastic fibrous tissues, and contains 
numerous unstriped muscular fibres in some of the mammalia, but none, it ia 
believed, in man. - It is reflocted inwards at the hilum upon the vessels in 
the shape of sheaths ; and both from its inner surface and from these sheaths 
trabeculsB are given off, which bound lacunar spaces or areolas all communi- 
cating with each other. 
Proper Substance ~ Soft, reddish .brown, pulpy mass, containea in the areola. 

Presents! 
Halpighiak Corpuscles -Large ovoid cells* from 1.26th to l-OOth of an inch in 
diameter, attached in groups of six or eight to the small arterial twlgs^ 
sessile & usually placed, in mammalia generally, in the angle of divi* 
sion between two arteries, pedunculated & usually pierced by an 
artery in man. Consist of an indistinctly fibrous capsule partly 
derived from sheath of supporting artery, on which capsule numerous 
:K arterial A venous capillaries ramify, and of semi-opaque granular 

contents traversed by capillaries, in which contents a few nucleated 
cells & free nuclei are found. These corpuscles are largest & most . 
numerous in early life; they diminish in sise & number when the 

nutrition fails either through ill health or old aga. 

OoLouaED Elements - Are red blood-corpuscles fVee or sometimes, though rarely 

in man, included in cells, unchanged or altered in form dt colour, also 

pigment granules, and reddish or black corpuscles or crystals closely 

allied in composition to hasmatin* 

CoLOUELESs Elements - Consist of finely granular albuminous matter, nucleated 

A non-nucleated cells and free nuclei ; all these undergo a marked in* 

crease towards close of digestive period, and are most abundant in 

healthy A well fed animals, in which they form one-half or more of 

the mass of the pulp. 
Splenic Artery - Very larp^e A tortuous. Divides in the liilum into five or tSx 
branches which supply each of them one particular segment of the spleen, 
anastomosing l>at very little with each other. The smaller branches sub- 
divide into tufts or pencils of capillaries, which lie in direct contact with the 
pulp, some of which capillaries are continued into the veins, while the others 

open into the lacunar spaces (Gray, HQller). 

Splenic Vein - I^ radicles arise partly in the capillary network, and partly in the 

lacunar spaces, which are therefore intermediate between the arteries and 

the veins (Gray, linller). 

ii5inpliatiCS - *'«w in number in man. Are superficial & deep; pass through glands 
'^ *^ t^t hilum to thoracic duck 

Nerves - Are branches of the solar plexus, and are derived partly from semilnnar 

ganglia & partly ftom right pneumogaslrio. 

^ee Appendix, page 817^* 
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THE BEGIONS of the ABDOMEN 



Are nim in number^ and are demarcated by two horizontal lines joining the aniero'Superiar spims 
of the ilium hf* the coftilages of the ninth ribs^ and by two vertical lines passing, on either 
side, from the eighth costal cartilage to the middle of Pouparfs ligament* 

From aboTe downwards these regions are : 

In the middle line — Epigastric, Umbilical, Hypogastric; - 
On either side — Htpochomdruc, Lumbai, Iliac. 

THEIR CONTENTS - Are as follows : - 

Epigastric R. 

Middle lutrt of stomach &* pylorus ; 

Left lobe of liver ; 

Aorta, inf. vena cava, vena azygos major, thoraoio dnot; oooliac axisi 

Semilonar ganglia. 

Right Hypochondriac R. 

Ascending part of duodenum ; 

Hepatio fleznre of colon ; 

Bight lobe of liver & gall-bladder ; 

Upper half of right kidney, & right supra-renal oapsole. 

Left Hypochondriac R. 

Cardiac end of the stomachy dr* spleen ; 

Splenic fleznre of colon ; 

Tail of pancreas ; 

Upper half of left kidney & left sapra-renal capsule. 

Umbilical R. 

TransT/erse colon 6f great omentum ; 

Transverse portion of duodenum, & body of pancreas; 

Ck)n volutions of small intestine ; 

Aorta. 

Right Lumbar R. 

Descending portion of duodenum^ &* head of pancreas ; 

Ascending colon ; 

Lower helf of right kidney ; 

Convolutions of small intestine. 

Left Lumbar R. 

Descending colon ; 

Lower haU of left kidney ; 

Convolutions of small intestine. 

Hypogastric R. 

Upper part of bladder in children, and also in adults when the organ is 
Uterus in pregnancy ; [distended | 

Convolutions of small intestine. 

Right Iliac R. 

Cacum, ureter, spermatic vessels; 
Convolutions of small intestine. 

Left Iliac R. 

Sigmoid yiexure of colon, xaeeier,BpermtktioTeuid]Mi 
Convolutions of small intestine. 



THE RESPIRATORY ORGANS. 
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THE LARYNX -1st Tablet. 



INTERIOR of the LARYNX. 

Ib dirided in two hj the glottis or rhna glottidis. 

GLOTTIS or RIMA GLOTTIDIS — Antero^poBtarior opening comprised be* 
tween the inferior or trae rocal oords in its anterior three-fonrths, and between 
the arytssnoid cartilages in its posterior foarth. 

In tranqnii breath iaj? it is triang^ilar with base backwards. It is loienge« 
shaped when fnlly dilated, as in Tiolent inspirations. It is rednced to a narrow 
slit when sonnd is emitted; the rooal oorda then lying parallel to each other, 
and their degree of approximation & tension increasing with the height of the 
sonnd produced. 

In the adnlt male it is nearly an inch long, and may be dilated to nearly 
half an inch. In the female, and in the male before pnberty, its dimensions are 

abont one*third less. 

Inferior or Trae Vocal Cords - Extend from near middle of receding angle 
of thyroid cartilage below the false rooal cords to anterior or internal 
angle of the base of the arytasnoid oartilages. They consist of a strong 
band of yellow elastic fibrons tissue, the inferior ihyrtharytanoid ligament^ 
which band is continnons inferiorly with the lateral portion of the orioo- 
thyroid membrane, is covered internally by a rery thin h adherent layer 
of mnoans membrane, and is strengthened externally by the thyro- 

arytaanoid mnsole. 

PART ABOVE the GLOTTIS — I" broad k triangular, ft presents for ezami* 

nation : • 

Superior Aperture of the Larynx -Triangular, obliquely inclined downwards 

& backwardp, and bonnded in front by the epiglottis, & laterally by the 

arytsBuo-epiglottidcan folds. 

Superior or False Vocal Cords - Bxtend from near middle of receding angle of 
thyroid cartilage above the true rooal oords to the anterior surface of the 
arytmnoid cartilageas they consist of a fold of mucous membrane oon- 
taining a thin band of yellow elastio fibrous tissue, the superior tkyro^ 
arytenoid ligament, from which a delicate expansion extends over the 
saccnlus laryngis. They bound superiorly the openings of the 

Ventricle of the Larynx - Deep oblong saccular depression comprised between 
the superior h inferior rooal cords, and corresponding externally to the 
thyro-arytasnoid muscle. It is oontinued superiorly & in front by a nar* 

row opening into Uie 

Sacculus Lartngis or Lastmgeal Pouch - a prolongation of the foregoing, 
which passes upwards & forwards between the superior rooal cord & 
the thyroid cartilage, and is covered externally by the thyro- 
epiglottidens & by the thin upper fasciculus of the thyro-arytsanoid, 
and internally by the arytsno^epiglottideus inferior or compressor 
sacculi laryngis. The mucons lining of the pouch is supported by an 
expansion from the superior vocal cord, and presents the openingfs of 
from 60 to 70 mucous glands, whose secretion lubricates the inferior 

vocal Oords. 

PART BELOW the GLOTTIS — I> flattened from side to side above, oircnlar 

below, oontinnous inferiorly with canal of traoheSi 
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HE LARYNX— 2nd Tablet. 



BfUCOUB MEMBRANS 

Is ftretohed, on entering the larynx, between the arytnnolcl oartilagei dt the eplglotili^ 
forminpT the arytano^epiqlottidean folds. These contain the thyro- & the arytvno- 
epiglottidean ninflc1e% the oomicnia laryngis k the cartilages of Wrisberg, and A 
large amount of loose cellnlar tissue, the occasional infiltration of which tittod 
oonstitntos the so-called osdema of the glottis. 

It is thin, and of a pale rosy colour. It is particolarlj thin h adherent orer the epiglottit, 
and still more so orer the trae rooal cords, where it is transparent enough for the 
ligamentons fibres to be seen throngh its substance. 

Its epithelium is colnmnar ciliated below the saporior rocal cords, and also, in front, M 
high as the middle of the epiglottis; abore these points it loses its cilia, and gradiu 
ally assumes the squamous form. It is squamous orer the true Tocal cords* 

It is highly sensitire in the upper part of the larynx. 

llilTCOnB GLANDS — Simple tubular, and conglomerate; particularly abundant orer 
the posterior surface of the epiglottis, in which situation they are r^ceired into num« 
erous small pits in the substance of the cartilage; but they are found everywhere 
beneath the mucous membrane, excepting over the true vocal cords. The glands of 
the sacculus laryngis, from 60 to 70 in number, pour out their secretion upon the in- 
ferior or true Tocal cords which it is destined to lubricate. The so-called arytamrid 
f lands are collected into a somewhat large mass in the arytssuo^piglottidean folda, 
n front of the arytssnoid cartilages. 

VESSELS ft NERVES — Akteiixs. Are the laryngeal branchea of the superior 9t 
inferior thyroid. - Yeins. Open into the superior, middle k inferior thyroid. - Lym- 
phatics. Terminate in the deep oervical glands. - Neetks. Are the superior and the 
inferior or recurreut laryngeal branches of the pneumogastric, and filaments from 
the sympathetic. The superior laryngeal nerre supplies the mucous membrane, the 
crico-thyroid muscle, Je in part the arytosnoid ; the inferior or recurrent laryngeal 
i^WT^ supplies in part the arytssnoid, and all the other muscles, excepting the orioo* 
thyroid. 



A. 
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THE LARYNX - 3rd Tablet. 



XnJBOLSS of the GLOTTIS ~ Are four on oaoh tida^ sad one In the middto ttaflb 

CriOO-Thyroidens - Front & sides of oriooid oftrtilage. 

Lower border St inferior oomn of thyroid cartilage. - 8. by raperior luyn* 
goal nenre. 

TtUs the thyroid cartilage forwards^ and thus elongates 6* tenses the vceal eords, 

ThyrO-ArytanoideilS - Lower part of receding angle of thjroid cartilage^ ft posterior 
surface of crico-thyroid membrane. 

By two fasoicnli Into anterior snrfiftce of arytenoid cartilage, And inio 
anterior or internal anpfle of its base. - 8. by recnrrent laryngeal nerre. 

Draws the arytenoid cartilage forwards^ and thus shortens and relaxes tkevoetU 
eords; it also assists in compressing the sacculus laryngis, Tbe former aoticm is that 
of its lower 9b stronger fasoionlnB, which lies parallel with, ft on the enter ride 
of, the inferior or trne Tocal cord; the latter aciJon is that of its npper ft thinner 
fascicalos, which lies on the enter side of tbe saocnlns laryngps. 

CMOO-Ar3rtonoidea8 Lateralis - Side of npper border of o^coid cartilage. 

External or posterior angle of base of aryt»noid cartilage. - S. by raomw 
rent laryngeal nerre. 

Rotates the arytenoid cartilages so as to bristg together their anterior or imiemal 
angles &* the true vocal cords which are attached to them^ and thus constricts the gloUiu 

OriOO"AryteBXloideT18 PosticilS - Broad depression on side of posterior snrfkoe of 
cricoid cartilage. 

External or posterior angle of base of arytfenoid cartilage. - S. bj rooarb 
rent laryngeal nerTc. 

Rotates the arytcenoid cartilages so as to separate their anterior or intemai ai^kt 
^ the true vocal cords which are attached to them, and thus dilates the glottis, 

AiytBOnoidetlB - Posterior snrfaoe ft enter border of both arytsdnoid cartilages, pre* 
senting snperficial oblique ft deep transverse fibres. - 8. by both the snperior ft 
the inferior or recnrrent laryngeal nerves. 

Brings together the two arytanoid cartilages^ and thus constricts theglottist espe* 
daily in its posterior part* - Sometimes a small fascicnlns, the Kerato<ricoideut 
(Merkel), extends, below the preceding, from the oriooid cartilage to the inferior 
oomn of the thyroid cartilage. 

MUSCLES of the BPIOLOTTZS — Are three in namber. 

Thyro-Bpi^ottideaB or Depressor Epi^ottidis - Inner snrfaoe of the tbyroid 

cartilage externally to origin of thyro-arytssnoid. 

Margin of epiglottis ft arytsBno-epiglottidean fold. 

Depresses the epigiottis, and assists in compressing the sacculus laryngis^ 

Arytttno-Eplglottideus Inferior or Compressor Saoooli Laryngis - Aiy. 

tsmoid cartilage jnst above false vocal cord. 
Margin of epiglottis. 
Depresses the epi^ottis, and assists in compressing the sacculus laryngis* 

Arytsno-Epiglottidens Snperior - Apex of arytaenoid cartilage. 

Arytssno-epiglottidean fold. 

Constricts the superior aperture of the larynx during the second act ofd^/utitiom* * 
The obliqne fibres of the arytaenoidens are sometimes considered as belonging to 
the aryteBno«epiglottidei, which mnscles wonld then decossate in the middle 
line behind the horiiontal fibres of the arytmoidensi or arytenoidens proper. 
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THE LARYNX— 4th Tablet. 

OABTILAOES — mnet three iliigle, three ptlni « 

THTBOID — The largett Goii«i«te of two qnadrnatena platei or aim Joined in fW>nt aft aa 

aonte angle, the highest h moit prominent part of which angle ii termed the 
Outer Surface - Presents on either side the pomum Adami. Presents: 

C>^ip^'^^*^<'^ "^i^<>*^^7^^d ^ ^^7^*^70^^ f passes obliqnelj downwards & for- 
wards from tnberole near root of superior oomn. The snrfaoe behind 

gires attachment to inferior constrictor. 
Zzmer Surface - Ooyered by mncons membrane extemallj & aboTO. Presents fi& 

middle line the 

Receding AngU - To which are attaohed the tme & the false Tooal cords, the thjro* 

arjtssnoidei ft •epiglottidei mnscles, and the thyro-epiglottic ligament 

& apex of the epiglottis. 
Upper Botder - Deeply notched opposite pomnm Adami, ronnded & prominent on 

either side of notch, concave laterally; gives attach, to thyro-hyoid membr. 
Lower Border - Shorter, straighter, connected to cricoid cartilage by crico-thyroid 

membrane & mnscle. 
Posterior Border * Thick & ronnded ; gives attachment to stylo- ft palato.pharyngei, 

and is prolooged upwards ft downwards respectively into the 
Superior Comu - Long, narrow; points upwards, backwards ft inwards, and girea 

attachment to lateral thyro-hyoid ligament. 

Inferior Comu - Shorter ft thicker; points downwards forwards ft inwards, and 

presents internally a small facet for articulation with cricoid cartilage. 

GBIOOID "" Annular in shape, broad behind, narrow in front; thicker ft stronger, but 

smaller than foregoing. Presents! 
Outer Sur&ce *- Gives attachment in front ft at sides to orico-thyroideus ft inferior con- 
strictor ; and then presents on either side from before backwards t 
Tcf^r/f - Surmounted by an articular facet, for articulation with lesser comua of thy. 

Broad Rough Depression - For attachm ent of crico-anrtaBnoideus posticuaf ""^id cartilage ; 
Median Vertical Ridge - For attachment of longitudinal fibres of oesophagus. 
Ixiner SnrilBtce - Smooth, lined with mucous membrane of larynx. 

XTpper Border - inclined downwards ft forwards. Gives attachment in fVont ft at sides 

to crico-thyroid membrane ft crioo-arytSDnoidens lateralis, and presents at 
its posterior ft highest part, on either side of a slight median notch, two 

small oval facets for articulation with arytienoid cartilages. 
Lower Border - Honsontal; connected to first cartilaginous ring of trachea by fibroua 

membrane of that canal. 
ABYTANOID — Two, small, pyramidal. Beet upon posterior ft highest part of upper bor- 
der of cricoid cartilage, and present i 
Anterior Sur&Ce - Oonvez, rough ; gives attachment to false vocal cord ft upper fasoi- 
Posterior Surface-Excavated for attach.of arytsBDoideus. cuius of thyro-arytanoideos. 
Internal Sur&ce - The narrowest, flattened, covered with mucous membrane. 

Sage - Broad. Presents a smooth concare facet for articulation with cricoid cartilage, 

and three angles, of which angles two are prominent ft important, viz., 
Anlero'Iniimai Ang/e^ Long ft pointed; gives attachment to true vocal cord ft to 

lower fasciculus of thyro«ary tSDnoideus. 

Postero^Ext* Angle - Short ft rounded; gives attach, to the crico-ary tsonoidoi lateralis ft 

Apex - Pointed, curved backwards ft inwards ; articulates on either side with the postious. 

OOBNICULA LARTNGIS or CARTILAGES of SANTORINI - Two small 

conical nodules of yellow elastic cartilage sometimes joined to apices of arytsBooid 

cartilages, which apices they prolong backwards ft inwards. 

CUNEIFORM CARTILAGES or CARTILAGES of WRISBERG — Two small rods 

of yellow elastic cartilage directed upwards ft outwards in free border of arytmno- 
epiglottidean folds a little in front of arytsduoid cartilages; their anterior ex- 
tremity is slightly enlarged. 

2FIGLOTTIS — Median lamella of yellow elastic cartilage in the form of a leaf with the 

stalk below, and the lamina or expanded part above. Presents t 
ApeX-IfOng ft narrow; attached by thyro-epiglottio ligament to opper part of receding 
Base - Broad, rounded, free. »n»l® o^ it^^roKd. oartiloge. 

Anterior SurfJElce - Free in its upper part, where it curves forwards towards base of 
tongue, to which it is connected by the three glosso-epi glottic folds; ad- 
herent below, where it is attached by hyo-epiglottio ligament to upper bor- 
der of hyoid bone. 
Posterior Surface " Free, smooth, concave from side to side, oonvex from above down- 
wards. Covers superior aperture of larynx during second act of deglutition, 
and is studded with numerous small pits for the reception of mncona glands. 
Lateral IbntinS - Gk>nvex| directed backwards; connected to arytaenoid cartilages bj 

.,. t]ioaryt»no«e^lQttideaa.€Q.\dai. 
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THE LARYNX- 5th Tablet. 



LIGAMENTS— Are, 



EXTRINSIC — Three; connect larynx to hjoid bono. -Thej aroi 

Thyro-Hyoid Membrane - Broad fibro«ela«tic membrane fVom 
Upper border of thyroid cartilage to 

Upper border of hyoid bone^ being separated from posterior enrfiftoe of hjoid 
bone by a little loose oellalar tissne in which a bursa is nsnallj fonnd. 
It is thickest towards middle and perforated laterally by superior laryn- 
geal yessels 9l nerves. Behind it are the epiglottis « the mucous mem- 
brane of the base of the tongue, with a considerable amount of adipose 

tissue h some mucous glands. 

Lateral Thyro-Hyoid Ligaments - Bounded fibro-elastio cords firom 
Superior comua of thyroid cartilage to 

Extremities of greater comua of hyoid bone. - These ligaments often contain a 

small cartilaginous nodule, the carHlago triticea, 

INTRINSIC — Connect cartilagres of laxrnz as follows : On the one hand the oriooid 

to the thyroid 9t arytsenoid, on the other the epiglottis to the thyroid* - 

They are t 
CricO-Thyroid Membrane - Yellow elastic lamina divided intot 
OxHTKAL PoBTiON - Thick, triangular, broadest below i connects 
Contiguous margins of cricoid S* thyroid. 

Lateral Poktions - Thinner ; extend from 

Upper border of cricoid cartilage as far bach as cricO'thyroid arthrodia to 
Jjmer border of inferior or true vocal cord% uniting firmly with the loiter, 
especially in front. - The central portion is concealed by crico-thyroid 
muscles, except in mesial line, and is crossed by crico-thyroid branches 
of superior thyroid arteries ; the lateral portions are coTered by the thyro- 
& lateral crico-arytssnoid muscles, and are lined internally by mnoous 

membrane of larynx. 

CricO-Thyroid Capsules - Thin, strongest behind I enclose the arthrodial 
articulations between oriooid & inferior comua of thyroid, and are 

lined internally with synorial membrane. 

Posterior Crico-Arytcenoid Ligament - Short but strong band from 

Bach of cricoid cartilage to 
Bach of base of arytenoid, 

Crico-Aryt8Bnoid Capsules - Thin; surround the arthrodial artionlationt 
^between upper border of cricoid cartilage & bases of the arytenoid, 

and are lined internally with synovial membranSi 
Tliyro-£piglottic Ligament - Long & slender band connecting 
Apex ofepigiottis to 
Upper part of receding angle of thyroid. 

Hyo-Epiglottic Ligament - Somewhat indistinct; extends amidst a eon- 

siderable amount of adipose tissne frooi 
Anterior surface of epiglottis to 
Upper border of hyoid bone. 

To the foregoing Hgaments must be added the superior ft inferior 
thyro-arytsenoid described with the Tocal cords, and the somewhat 
indistinct Abro-oartilaginous capsules frequently found between the 

arytssnoid cartilages ft the oomicula lacyngis. 
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THE PLEURA 



Snnonndi the lnng« lines ibe pftrieies of ihe thorazi end forme the leterel bonnderj of the 

medieetine. 
Treeing it horleontelly from the etemnm it peesee t - 

Ouer eostai eartiiagts^ ribs^ ^ inUreostal spaas; 
Forwards along side of posterior mediastinum ; 
OtUwards over posterior aspect of root of lung ; 

Hound posterior part of inner surface, posterior border, outer surface, atUerior border^ ante, 
riorpart of the inner surface of lung, dipping into thefissura between the lobes'; 
Inwards over anterior aspect of root of lung ; 
Forwards along side of pericardium to sternum. 

Inferiorly it oorere the diapbregmi flrom whioh a thin triangular fold^ the ligamentum latum 
pulmonis, pasiee np along the lide of the perioardinm to the inner anrface of the Inng ft to 

the lower border of its root. 

Superiorly it asoends into the neck an inch or an inoh ft a half abore the first rib, and, under 
oOfer of the soaleni, oomea in oontaot with the lirst ft second portions of the snbolaTian 

artery. 

It is thinnest ft most adherent orer the Inng ft over the diaphragm. It is thiokeet ft least ad- 
herent orer the thoraoic walls. Its inner sarface is ooTered by a layer of pavement epi« 

thelinm, and is moistened by a serous (laid. 

Its arteries are from the intercostals, iotemal mammary, phrenio, inferior thyroid, pericardiao, 
ft bronchial. - Its reins correspond to its arteries. - The lymphatics of the risoeral layer 
Join with those of the long ; the lymphatics of the parietal layer Join with those of the 
mediastina ft the thoraoic walls. - Its nerres are deriTed from the pulmonary plexuses 

(KoUiker), and from the phrenic ft sympathetic nenres (Lushka). 

The two pleur» come in oontaot behind the middle of the sternum. 
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THE TRACHEA & BBONCHI. 



THE TRACHEA. 



From 6th oemoftl Teriebra to 8rd doraaL Furm^ rounded, ft rapporied by oartiUu 

ginoiiB ring! in firont, flattened St membranons behind. 

Belations. 

In Front- 

IsthmoB of thyroid gland, inferior thyroid Teins, & thyroidea ima 

artery (when the latter exists). 

Bemains of thymus gland, lefl innominate rein, aroh of aorta with 

innominate & left oommon oarotid arteries, gpreat or deep oardiao 

plexns, bifnroation of pnlmonary artery. 
Stemo-hyoid ft -thyroid, anastomotic branch between the anterior 

jngnlar veins, stemnm, fasoia, ft skin. 
Behind - 

CBsophagns, whioh deriates to the left towards lower part of necki 

right reonrrent laryngeal nerre. 
On Either Side - 

Lateral lobe of thyroid gland i oommon oarotid artery, internal jugu- 
lar vein, pnenmog^tric ft sympathetio nerves i inferior thyroid 
artery, left recorrent laryngeal nerve (the right nerve lies some« 

what behind the traohea). 
Innominate ft oommon oarotid arteries, pnenmogfastrio ft left reonr- 
rent laryngeal nerves | - and farther off, but internally to the 
pleuro, right innominate vein ft right phrenio nerve, on the right 
side, left subclavian artery ft left phrenio nerve, on the left. 

the bronchi 

Commence opposite the 8rd dorsal vertebra a little to the left of the middle linet 
the internal septum which marks the separation of the two tubes being slightly 
donated to the left by the preponderance in diameter of the right bronchus over* 
the left one. Both divide in the root of the lung into a Uirge inferior and a 
somewhat smaller superior branch, the former of which, on the right side, g^ves 

off a small branch to the middle lobe of the right lung. 

BIGHT BRONCHUS - About an inoh in length, wider, more horiaontal than the left 
ones enters root of lung opposite 4tb dorsal vertebra. - It lies behind the 
superior vena cava ft the right auricle; the right pulmonary artery lies at 
flrst below it, and then in front of it| the vena azygos mf^or arohes over it 

from behind* 

LEFT BBONOBnJB — Smaller, more oblique, nearly two inohes long; enters root 
of lung opposite 5th dorsal vertebra. - It passes beneath the aroh of the aorta i 
the left pnlmonary artery lies at first above it, and then in froat of it} behind 
it are the desoending poraon of the aroh, the casophagpu ft the thoraoio duot. 
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STBUCTUBE of the TBACHEA & BBONCHI 



Vrmu kim for axamination t - 

Oartilages - 6 to 8, 9 to 12, 16 to 10« reipeotiTaly, to right dt left bronchi and traohca. Thej 
form two«third8 of a oirole, and are flat externally & conrez from aboTe downwards 
intemallj. - The first & the last oartilages of the traohea are thicker & broader than 
theresti the lower edge of the latter is prolonged downwards towards its middle, and 
is at the same time onrred backwards, so as to diride the lower circumference of the 
cartilage into two imperfect rings, which rings form the commencement of the 
bronchi. Occasionally some of the cartilages biibroate at one of their extremities, 

others sometimes join with the neighbouring ones. 

FibVOUt Membrane - strong, bnt extensible. Oonneots the margins of the cartilages, and, 
diTiding into two layers, extends orer both of their snriSsoesi the layer that oorers 

the outer surface of the cartilsges being the thickest. 

MtUKmlar Fibres * F6rm a continuous pale reddish layer between the fibrous ft mucons 

membranes in the posterior fliattened portion. Thi&j are 

EzTBUiAL Longitudinal - Arise from the ends of the cartilages, and pass upwards ft 

downwards. 
DxBF TaANSTXESN - Oonncct the extremities of the cartilages. 

Zlaitic Fibres - 1^ beneath the mucous membrane, and are longitudinal in direction. Tfiey 
are most abundant in the membranous portion, where they form thick bundles, which 

bundles giro rise to yisible elerations of the mucous membrana. 

MnOOUS Membrane - Of a pale rosy colour. Oorered with columnar ciliated epMeUnm 
restLig on a bed of stratified nucleated o^lsi the action of the dlia tends io drira 

the secretions upwards* 

Glands - Are of three sises, and are found in three situations i - Large conglomerate glands 
lie between the meshes ft upon the outer surface of the fibrous membrane In ih# 
posterior or membranous portion $ smaller glands are found between the layers of 
the fibrous membrane connecting the cartilaginous rings i still smaller glands are 

everywhere scattered beneath the mucous membransb 

Vessels db Nerves - Abteriks. From the inferior thyroid ft the bronohiaL - Tsnis. Jola 
the thyroid plexuses ft the bronchial Yeins. - Ltmpuatios. Open into the mediastinal 
glands. - KiETBS. From the trunk ft the recurrent branch of the pneumogastrioL ft 

from ths lympathsflft 
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THE LUNGS. 



Lifl^ht, poroas, crepitant^ elaatio. 

Ola pinkish white at birth, of a mottled slate oolonrio the adnlt; the mottling be* 
coming darker & darker as age advance;). Smooth & shininof, marked out by dark 
lines into polygonal spaces corresponding to the bases of the superficial lobales, 

whioh space! are YariooBlj crossed bj other more delioate lines. 

Oonioal in shape, and present : - 

Outer Surface - Convex, deepest behind. Presents on either side a deep fissure obliqae 
downwards & forwards from near apex to base, and, on the right side, another 
fissnre oblique upwards & forwards from the middle of the foregoing. By these 
fissures the left lung is divided into two lobes, the right one into three; the inferior 
lobe is the largest in both lungs, and the middle lobe of the right side, the ■malleife 

of all. 
Inner Sur&oe - Concave, deeply excavated in front, espeoially on the left side, to make 

room for the heart; presents the hilum a little above & behind its middle. 

Anterior Border - Thin, oblique, shorter than the posterior, deeply notched inferiorly 
on the left side so as to expose the pericardium; comes in contact with its fellow 

behind middle of sternum, the pleuroe alone being interpoeed* 

Posterior Border - Thick, rounded, vertical, longer than the anterior. 

Base - Broad, concave, oblique downwards & backwards ; rests upon diaphragm, and its 
circumference fits into the groove between the diaphragm dt the ribs. Descends 

lower down on the left side than on the right. 

ApeZ ~ FftBses up into root of neck an inch or an inch & a half above first rib, and, nnder 
cover of the scaleni, comes into close contact with first & second portions of 8nb« 

olavian artery. 

The Bight Lung is the shortest in consequence of the diaphragm ascending 

higher on the right side than on the left; the broadest owing to the inclination 

of the heart to the lefL{ and somewhat the largest, - Thb Ler Lung is the longest^ 

ftarrawatf and somewhat the smallest. 

THE ROOT of the LUNG 

Consiste of the bronchus, pulmonary ft bronchial vessels, lymphatic vessels 
k glands, and pulmonary plexuses of the pneumogastric ft sympathetic^ 
which parts are all enclosed in a pleural sheath, and are bound together 

by areolar tissue in the following order: 
Fbom Bbvoeb Backwards 

On Either Side: - 

Pulmonary veins with the anterior pulmonary plexus ; 
Pulmonary artery; 

Bronchus with the bronchial vessels^ lymphatics vessels &* glands, and 

the posterior pulmonary plexttt. 
Fbom Below Upwards 

On Right Side - Pulmonary veins, pulmonary artery, bronchus, with fto. 
On Lrft Side - Pulmonary veins, brinchus, pulmonary artery, 

TBE BOOT OF THE BIGHT LUNG — Lies behind the superior vena cava ft the 

right auricle; the vena asygos major arches over it from 

behind. 

THE BOOT OF TEE LEFT LUNG — Passes beneath the arch of the aorta; behind 

it are the descending portion of the arch, the oesophagus ft 
the thoracic duct. - The root of each lung has also in front 
of it the phrenio nervei and behind it^ the pneomogastrio. 
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STRUCTURE of the LUNGS 

Presonit Serous eoat^ Sub'Sirous areolar tissui^ ^ Parnukyma* 

PARENCHTBIA of the LUNOS — vt^^u tm eumiuUon i . 
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BRONCHIAL TUBES — They are oironlar, and they divide & inbdiTlde diohoiomonilj. 

Sometimes, however, three branches arise together; and single lateral branches 
are also occasionally met with. Their strnctnre, which is but a modification of 
that of the trachea & bronchi, remains essentially the same np to the point where, 
their diameter being reduced to abont } or J of a line, or to fVom ^ to ^ of an 
inch (Rainey), they penetrate into the lobnles (lobular bronchial tnbes;, and become 
coutinnoQS with the intercellalar passages. They present therefore t - 
Cabtilaoes - Thin laminas of yarions forms & sises, irregularly scattered oyer Uie 
whole circnmfereiice of the lubes; largest A most distinct in the anglea of 

bifbrcaUon. 
Fibrous Membrane, '\ The same as in the trachea & bronchi, except that the moi* 
Muscular Fibbbs, / cnlar & elastic longitudinal fibres and the glands spread ont uni* 
Elastic Fibres, \ formly round the whole circumference. The muscular flbref 

Mucous Membrane, i howeyer, are mainly circular; and these circular fibres form 
Glands. 3 an almost continuous layer. 

The bronchial tubes are generally found to lie between & behind the corres* 

ponding branches of the pulmonary artery & yein. 
liOBULSS — Are miniature lungs, pyramidal with base outwards, large (J a lino to a line) on 

the surface, smaller & polygonal, in the interior of the lung. They present: - 

LOBULAR BRONCHIAL TUBE - The terminal ramification of the bronchial tube, to 

which the lobule is suspended. Is similar in structure to the larger bronchial 

tubes. Its diameter is reduced to about J or J of a line or to from ^ to <^ of an inch 

(Rainey). 

INTERCELLULAR PASSAGES -The ramifications from four to nine in number, of the 

lobular bronchial tube within the lobule. Their walls are coyered with lateral 

saccular dilatations. Their structure is much more simple than that of the tracheal 

bronchi, & bronchial tubes: -The 

Cartilages, Muscular Fibres A Glands of the latter haye disappeared, and there re* 

mains of the primitiye structural elements of the air-passages at this point of their 

course but a 
Fibro-Elastic Membrane formed of longitudinal bundles of white dt yellow elastic 

fibrous tissues, and a 
Mucous Membrane, - the epithelium of which is no longer columnar dt ciliated, but Is 

simply squamous, as in the air-oells. 
AIR«C£LLS - Small alycolar recesses separated from each other by thin septa, and com- 
municating freely with the intercellular passages. - Their diameter yaries from 
^ to f^ of an inch, and is greatest at the apex A borders, and on the surface of 
the lung. - In structure they are reduced to the greatest degree of simplicity; their 
walls are formed of a basement membrane, supported by a few elastic fibres, lined 
internally with payement epithelium, and in the substance of which the pulmonary 

yessels ramify. 

PULMONARY VESSELS. 

PULMONARY ARTERY - Forms a yery dense capillary plexus on the walls of the inter* 
cellular passages A air-cells s the interspaces between the capillaries, of which 

plexus are smaller than the capillaries themselyes. 

PULMONARY VEINS - Arise from the aboye plexus, and also from some of the terminal 

ramifications of the bronchial arteries. - The pulmonary yessels are generally 

found to lie in front of the corresponding bronchial tubes, the artery being aboye 

the yein. -The yessels of the different lobules are distinct from each other. 

BRONCHIAL VESSELS. 

BRONCHIAL ARTERIES - Supply mainly the larger bronchial tabes, the interlobular 

cellular tissue A the walls of the pulmonary yessels. Some of the terminal rami- 

ficationn reach the smaller bronchial tubes, and join with the pulmonary yeins. 

BRONCHIAL VEINS - Opeu into the yeua asygos major on the right side, into the superior 

intercostal on the Iclt. 
LYMPHATICS — Superficial & deep; end in the bronchial glands. 

NERVES "^ From the anterior & posterior pulmonary ploxases of the pneumogastrio & sym* 

pathetic. Small ganglia are found upon the sympatheiic neryes. 

INTERLOBULAR CELLULAR TISSUE — Binds all these parts together pretty 

firmly in the adult; more loo&ely in the fcetus, for the lobules of the foetal long can 
easily be separated by dissection. - In the adult & the oged^ it contains a large 
Mnoimt of tbe peculiar dark colouring matter of the lung, which probably consists 

of a mistnre of animal mAtter 4 carbon not inolnded in cells* 
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THE THYROID GLAND. 

Soft^ brownish, very vasoular, weighs from one or two onnoes ; is normally a little larger in females than inmaleii 
Lies in front & at sides of upper part of traehea & oesophagus, and of lower part of larynx A pharynx ; laterally 
it also covers the common carotid & inferior thyroid arteries, the internal jngnlar vein, the pneomo* 
gastric, sympathetic, & recurrent laryngeal nerves. -It is covered by the sterno-hyoid A •thyroid, and omo- 
hyoid muscles, and, laterally, by the stemo-mastoid. [teid a muscle, t\iQUvaiorgiandulathyroidem, 
It presents two latirorllobes & an is^AmuSfOnd sometimes a third lobe or pyramid; and with it is Boq^ptimee oomieo- 
Latoral Lobes -Soi^o^^&t conical, broad below, narrow above; about two inches long, ft three 
quarters of an inch wide, the right lobe being a little longer than the left one; pass npwrnrda 
k backwards from opposite fifth or sixth ring of trachea to inferior comu ft adjoiniiig peri 
of ala of thyroid cartilage, to which they are connected by loose areolar tissue. 
Jfff.liTrmn - Joins the lateral lobes in their lower third, and usually covers the third ft fourth 

ring^ of the trachea; it varies, however, a good deal as reg^ds position. 
Tllird LobO; or Fyramid - a conical mass of gland-tissue (sometimes of fibrous tissue odIt), 
which, when it exists, passes up, usually from left lobe, or from left part of upper border 
of isthmus, as far as the hyoid bone, to which it is attached by loose filvous tissue. 
Levator GlandulSB TliyroideSB -* Consists of a few muscular fibres usually derived from 
the thyro-hyoid, which, when they exist, pass up to the hyoid bone either from the pyramidal 
8TBUCTURB. [process or from the isthmus. 

Presents a thin fibrous capsule, surrounding a multitudeof dosed vesicles grouped together 
by areolar tissue and more or less flattened by mutual pressure. These vesicles vary in sise 
from -^^^ of an inch to the size of a millet seed ; they consist of a basement membrane^ of 
yellow glairy contents coagulable by heat ft by alcohol, and of a few nucleated oeUs, wbiohy 
in the footus ft young child, are arranged in a continuous layer on the inner surface of the 
basement membrane, but, in the adult, are usually found floating about in the fluid. 

Vessels ft Nerves - Arteries^ from sup. ft inf. thyroid, and from thyroidea ima of 
Neubauer, when it exists ; remarkable for their large size ft numerous anastomoees ; ter- 
minate in a capillary plexus around the vesicles. Veins^ open into sup., middle, ft inf . thyroid y%. 
Lymphatics^ originate in connective tissue between the vesicles ft beneath the capsule^ form 
numerous large anastomosing trunks, and end in deep lymphatics of neok. Nervai-ttom. 
middle ft inf. cervical ganglia of the sympathetic; accompany the arteries, and present hero ft 

[thereafewganglion-oells ; their mode of termination is not known. 



THE THYMUS GLAND. 



8oft, pinkish.gray, lobulated body, lying in upper part of anterior mediastinum ft lower part of front of nedk. 
Attains its full size towards end of second year, when it weighs about half an ounce, and measures two 
inches in length, one and a half in breadth, and throe or four lines in thickness. It subsequently dwindles 
away, and has all but disappeared at puberty.' Consists of two lateral lobes placed side by side and form- 
ing together a pyramidal-shaped mass, broad below, narrow above. Sometimes thero is a third lobe between 
Apex " Frequently reaches up as high as lower border of thyroid gland, [the two others. Presents : - 
Base " Uests on upper part of pericardium. 

Anterior Surface - Convex, covered by upper piece ft upper part of middle piece of sternum, 
ft by stemo-hyoid ft -thyroid ms. ; crossed laterally in thorax by internal mammaxy Tessels. 
Posterior Surface - Concave, rests upon pericardium, aroh of aorta, left innominate vein, ft large 
STRUCTURSj [arteries of root of neck, and, in the neck, upon the trachea. 

The organ is surrounded by a fibrous capsule, and divided by trabeculeo into lobules 
primary ft secondary. These lobules are now shown to consist of numerous small masses of 
lymphoid tissue similar in every rospeot to those which form the lenticular glands of the 
intestine, the Malpighian corpuscles of the spleen, etc., ti^., of masses of delicate retiform 
tissue, whose meshes are closely packed with lymph-oorpuscles, and pervaded with'oapil. 
laries. And it may be added that the error long entertained in respect of all such structures, 
to the effect that they consist of a capsule filled with semifluid contents, is due partly to a 
slight condensation of the retiform tissue towards the periphery of the lymphoid masses, and 
partly to the circumstance that the moro delicate internal meshes easily broak down a short 
time after death. The appearance of a groat central cavity, the so-cfdled " reservoir of the 
thymus," ramifying in all the lobes ft lobules, is also deceptive. And so also, most likely, 
is the embryonic appearance, described by Mr. Simon, of a primitively linear tube from 
which ramifying diverticula branch out : the tube so described is probably a collection of 
multiplying cells enclosed within proliferating trabeculsD ft a thickening capsula 

Vessels ft Nerves : - Arteries from the int. mammary, inf. ft sup. thyroid, subclav- 
ian, ft carotid; said to penetrate diroctly, in some animals, into the centra of the lobules, and 
there to form a plexus, from which branches would radiate towards the periphery. Thia 
arrangement would explain the appearance of a vascular membrane lining the so-oalled 
reservoir ft its prolongations. In most animals, however, the arteries ramily mainly, as is 
the case with Uie lenticular glands of the intestine, on the surface of the lobules, whenoe 
smaller twigs converge towards the oentro. Vnns^ open mainly into the left innominate. 
Lymphatics^ originate aroun^, and partly enclose, the masses of lymphoid tissue, forming 
an^ mtralobular plexus. This plexus is snoceedeii by an interlobular plexus,^ the larger 
branches of which open into the anterior mediastinal glands. Nerves : little is known about 
themi except that q^pathetio fibres run along the arteries which suppl/ the gland* 



THE MALE GENITO-ORINARY ORGANS. 
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THE KIDNEY 



Is Bitaated in lumbar region behind peritonenm, and extends from 11th rib to near oreet ol 

ilinm, right kidney lying a little lower than left one. 
Presents : 

Ant. SurfiElCO - Convex, looking slightly ontwardSf oovered at upper & outer part by peritoneum, 

and in relation witht 
On Biqht Side - Bight lobe of liver, descending portion of dnodennm, ascending oolon. 
Om Left Side - Tail of pancreas, lower end of spleen, descending colon. 

Post. SurfacO - Fiat; rusts upon 11th & 12fch ribs, cms of diaphragm, psoas magnus, and anterior 

lamella of aponeurosis of transversalis, which latter separates it fix>m qnadratns 

Inmbomm. 
Sup. Extremity - Thick, rounded, directed inwards, covered by suprarenal capsule. Corres- 
ponds on left side to upper border, on right side to lower border, of 11th rib. 
Inf. Extremity - Smaller, flattened, directed outwards. Descends to near crest of ilium. 

Outer Border - Convex, directed backwards & slightly upwards. 

Inner Border - Concave, directed forwards & slightly downwards. Presents the hiium^ a lon- 
gitudinal fissure most markedl>ehind, which leads into the sinus^ and contains from 

before backwards renal vein^ renal artery ft ureter. 

The kidneys are subject to frequent 

VARIATIONS in: 

Form & Size - One or both being longer & narrower, or shorter ft more roun- 
ded ; or one being more or less enlarged ft the other proportionately 

diminished. 
Situation - One or both being situated lower down than usual, occasionally 

in the pelvis. 
Kumbeb - There being but one kidney sometimes of a horse«shoe shape ft situa- 
ted in front of the vertebrm, or there being a supernumerary kidn^. 

THE URETER. 

The excretory duct of the kidney commences in the 

CaliceSi - small tubes from 7 to 13 in number, which embraoe each of them one, two 

or more papilles, and join to form the 
Infundibular - larger tubes usually three in number, which join to form the 
Pelvis - funnel shaped dilatation of upper part of ureter compressed from before 

backwards, and situated at lower ft back part of hilnm. 

The ureter passes : 

Downwards ft inwards upon psoas, beneath peritoneum ft spermatio vessels, and, on 

the right side, on right side of inferior vena oava; 

Over common or external iliao artery, -being covered by termination of ileum on the 

right side, by sigmoid flexure of oolon^ on the left; 

Forwards ft inwards, - 

In the Male - In posterior false ligament of bladder, and on outer side of vaa 

deferens ft below obliterated hj^pogastrio artexyi 
In the Fehale - In posterior ligament of uterus and over side of cervix uteri 

ft upper part of vagina, -« 
to posterior angle of trigonum vesicsa, passing obliquely through 

walls of bladder for about { of an inch. 

It is from 16 to 18 inches long, and of about the diameter of a crow-quill. 

The oalioeSi infundibula, pelvis ft ureter are formed of fibrous, muscular ft mucous coats. The 

muscular coat consists, in the greater part of the ureter, of two longitudinal 

layers oomprisiog an intermediate oiroolar one; the epithelium of the mnoona 

ooat is •pberoidal 



STRUCTURE of the KIDNEY. ' 

Flbrona Capsule - Thin, Bmooth & fl™, bat wMj ton off 

Medullary Substance - Dense, dark, itriatsd, colleoted into From 8 to 18 fyromliU of MalfisM, 

the apices of whioli tarminate in the caliOBB by rounded emlnenoei, the /n/ittp. - Ih formod 

liy the etraight tnbnli nriniferi or tnbeB of Bellini, and by the looped Inbei of Uonle, 

Cortical SnbBtance - Tho tUrea-fourthB of the gland. Soft, reddish, granular j iends prolongs- 

tions iowards between tbe pyramida. - la Tormod by tha tabali oontorti & the Halpighian 

corpiuctes, and alao, near tbe bagea of tbo pyramids, by the prolongationa of the tnbe* of 

Bellini termed tobes of Ferrein. 

Intertubnlar Stroma -* Moat abundant in cortical aabataDCe & in yonog anbjeota, and mnoh mora 

Abundant in the lower anjmali than la man. la nearly homoqenaoos, and oontaina but a iew 

VesselB & Nerves - Vide below. [""olei A oonneotivo tiaane oorpuiolei. 

TUBULI URINIFERI. 

Commtnce in tlia (afisnlfs of lit Malpighian eorpuicia, and oonatitato in anocesaion tha tuiuli an- 
lerti, Ikt hvped Inbrsof Hfnle, and the straight tuba of BiUiiU, whioh two latter aystama of tabes ar« 
joined togetbor hero k there by larger oonvolnted tnbel of junction (Scbweigger-Seidel), and 
perhaps also by a Byatem of email anaatomoaing tubalea wjtb occaaional blind diTertionls (OhrsonaE- 
ozewsky). - They are all formed of a bomogeneoua baaement membrane lined with a thick layer ol 

apheroidal epitbelinm. 
UALFIGHIAN COBPDBCLES - Small rounded badiea abont iJ^ o^'^iinoh in diameter, disposed in 
double rowa between the pyramids of Forrein, among the convoluted tnbea of the oortioal anba. 
tance. Conriit of a vasonlar tnlt, plexna or glamfnilus enclosed in a dilatation always terminal 
in mammnla of a nriniferoas tnbe, and formed by an afferent artery t by an efferent Teasel, whioll 
latter ta not a vein, for it breaks up again into a oapillary network round the tubas of the oorttoal 
aabslance. The glomaralna hauga naJied in tha Malpigbian oorpuBole (Bowman), or ii ooverad by 

a thin layer Only of epithelinm, 
CONVOLUTED TUHES OR TUBULI CONTOETI - Form the greater part of the eorlioal aubatanca, 
and tbe wbole of ita outer portion. They are aontinnons on tha one aide with the capaulea of tbe 
Malpigbian corpuscles, and on tbt. other, not, as waa believed until lately, with the atraight tnbea 
of the mednllaiy anbatance, but with the looped cubea of Henle. Their diameter is ,^ of an inoh. 
LOOPEDTCBESorHENLE- Hare been described of late years only, and it ia but Terj recently 
that thoir true oonneotions have been made out. -They are the continuation of the tnbnli oontorti 
of tbe cortical sobatance. They deaoend a variable distance in the aubstanca of tha pyramids 
between the straight tnbaa or tabes of Bellini, and then turn ap abruptly & reaacend to the bases, 
or to near the baaea of the pyramids. Here they open into the Cubea of Bellioi, either directly, or 
through tha intarTentiou of larger oonrolated tubes of junotioa (Soheigiter.Seidal), and 
perhaps also of a system of small anaatomoaiDg tubulins with oc^casional blind dlTertiaula 
(ChraonsECzewsky), -Their diameter ia but about J or J of that of the atraight tubes, while their 

walla are rather thioker. 

BTKAIGHT UKINIFEEODS TUBES oa TUBES OF BELLINI — Form tha greater part of the py. 

ramids of Malpigi, and also, nuder the name of tnbea of Ferroio, a portion of the central part of 

the cortical sobaiauce. They are not, as was bsliered up to very recently, the continuation of 

the tubuli oontorti, tbclr only conneetion with these taliBS being through the looped tabes of 

Boule. - They open on the apicea of tbo pyramids by minute orifices about l,0OOinnumb«r,and, 

if tiaoed from thia point, are seen to pass up towards tbe sides ^ baaes of the pyramids in slightly 

diierging lines, biluroating again & agsin at very acute angles. Greatly increaned in number, 

but diminished in siie from ^f^ of an inch, their diameter at the apices of the pyramids, to 

j^ of an inch, they then paaa, under tho name of tubes ol Ferrein, into the oortioal subatanca, 

where they are at firat oollected Into small dieerging bandies, the pyramids of Ferrein. Near 

the bases of the pyramids they ara believed to anaatomose loopwisa with eaoh Other, and again 

to conrsQ inwiirda. Tha tubes of Ilenle open into them at difierent pointa of their course, either 

rdirectly or indirectly, as above explained. 

VaSSELS Ic NERVES. 

Renm. Artfri - Divides jnst before entering the sinus into four or five branches, the anbdivi- 
aiooB of which para up between the pyramids as far as tbeir bases, and then form a aeriea of 
anastomolio arobca between the inedollary i. the oortioal substanoea. From theae arcbea smaller 
branches aecetid between the double rows of Malpigbian oorpuaoles, giving off to eaoh OOrputol* 
its afferent artery. Tho efferent vessel leaves the corpuscle in oloae vioinity to the afferent ar< 
tery, and again breaks up, in the oortical aabstauce, into capillary meshes, which are rounded 
among the convoluted tubes aod elongated among tha tubes of Ferrein; branches to the cap- 
Bule of tbe kidney join freely with twigs from the lumbar arteries. Tbe arteries of the mednllarj 
portion ara derived either Ironi the foregoing aapillariea, or Irom tha arohes at tbe base of tb« 
pyramids j tbey paaa down between the straight tubaa, breaking ap into oapilluries and joining 
in anaatemotic loopa. - Hknal Vein. Ita radiates have a atellato arrangement on the aurfooe of 
the organ) they then paaa down to tbe bases of the pyramids, where they form anastomotio 
arohea, and are joined by the veins of tho medullary aubatanuo. The larger branches desoend 
between tbe pyramids to tbe sinus. - LymfhiTICs. Supertioial & deep, most abnndant in the cor< 
tloal substance, where they form freely communioating tjraphatio spaces; thoy open into tho 
luabar glands. - Nbsvbs. Derived from renal pleins & from lesser splanolinio nerves; oontain 
filftmant* both from sympatbetio & from oacebio-spiDal ajstema. Their preolsa mode of termina* 

UoD !• DM kaawv 
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THE BLADPEB 



When 

Empty^ " Is deeply Kftnated behind pnbes, la front of reofcanii in the male, of nteras ft Tag^tna, in 
female, and is compressed from before baokwards ft triangular with base downwards ; 
Moderatdv fuU^ - Is ronnded, and partly fills pelvis ; 

DisUftdafg-' BeoomeB egg-shaped, carves slightly forwards, and rises into abdominal cavity some* 

times as high as umbiltoos. 
In Female bladder is normally smaller, though sometimes larger through disten- 
tion, and is widest from side to side. In Ohildbbn it is oonioal, and points up higher 

into abdomen. 
Presents: 

Ant. SUT&OO - Destitute of peritoneum, and in relation with triangular ligament 
of urethra, pubes ft pubo-prostatio ligaments, and with anterior wall of ab- 
domen in children, and also in adults when bladder is distended. 

Post. Surface " Covered by peritoneum, and separated by convolutions of small 

intestine from rectum in the male, and uterus in the female. 

liatoral SurfkCOS - Crossed towards their middle by obliterated hypogastric 
artery, below ft behind by ureter, above ft behind in male by vas deferens, 
which latter first crosses hypogastric artery externally, and then passes 
between bladder ft ureter. - Covered by peritoneum above ft behind hypo- 
gastric artery, and rest below ft in front on pelric fascia. 

Apex -Connected to umbilicus by urachus ft by obliterated hypogastric arteries, 

behind which it is covered by peritoneum. 

Base or Fundus - l^^o enlarged part directed downwards ft backwards. - In 

relation with 
In the Male - Second portion of rectum, upon which rests the part bounded 
by the recto-vesical fold of the peritoneum, the vesiculae seminales ft 
vasa deferentia, and the prostate gland. - Is covered behind by pori- 
toneum, the recto-vesical fold descending to about four inches from tho 
anus when the bladder is distended, and nearly reaching the prostate 

when the bladder is empty. 
In the Female - Anterior wall of vagina ft lower part of cervix uteri. 

Neck " Directed downwards ft forwards, and now known to be the lowest part of 
the bladder both in the male ft female, when in the erect posture; is sur- 
rounded in the male by the prostate gland. 

LIGAMENTS of the BLADDER 

Are five true ligaments, and five false ones formed by peritoneum. 

TBUS LZOAMXiNTS — Anterior ft Lateral formed by pelric fascia ft Superior or 

Urachus, a remnant of allantois. 

ANT. OB PUBCPBOSTATIC LIGAMENTS — From back of pubes on either 
side of symphysis to front of neck of bladder ft upper surface of prostate. 
Contain a few muscular fibres passing to bladder, and are separated by 

a narrow groove containing dorsal vein of penis. 

LATERAL LIGAMENTS — Broad ft thin; formed by recto-vesical layer of pel- 
ric fascia as it passes from upper surface of levator ani to capsule of pros- 
tate ft side of bladder. 

UBAOHUS, OR S0P. LIGAMENT — Fibro-muscular oord extending from apex of 
bladder, where it is wide ft expanded, to umbilicus, where it is contracted 
and lost in umbilical cicatrix. Sometimes partly pervious, communicating 
with bladder, sometimes completely pervious forming umbilical urinary 

fistula. 
FALSE LIGAMENTS — Posterior, Lateral ft Superior. 

POST. FALSE LIGAMENTS — The margins of the recto-vesical pouch of perito- 
neum in the male, of the utero-vesioal pouch in the female, where they 
are much smaller. Contain the obliterated hypogastric arteries ft ureters. 

LATERAL FALSE LIGAMENTS — From sides of pelvis to sides of bladder. 

SUP. FALSE LIGAMENT — Over nraohus ft obliterated hypogastric arteries to 

.r ombilioni. 



STEUCTUEE of the BLADDER. 






B, hnd vessola ft oerTeB: - 



Serous Coat - Corera poetorior mirraoe A Bides, and partly nlso the bruio or rnndas, tba pflri- 
tODQam desirending npan the latter part of tha ortrun to about four inohes from 
th» BQDB Trlioa the bladder U diitonded, and nearly reaching the prostata irhen 

the bladder ii empty. 

Mnsonlar Coat-Consistiof;- 

EiTEiNtL LoNGiTUDiNUi, FiHREs - Arise rroiti Front or neck. Tram )int«riar trae of 

pabo-proatatio ligamontn, & from aidel of prostate ; they rpread oat laainlj 

OTor nnterlor & partly over lateral anrfaoBB of bladder, some being onn- 

tianed into nraohna, and thoae of anterior anrface also paBsing over apex 

and down pnaterior BQrf/ico to back of nooV, 4 to prostata or vagina. 

IvtEBUBSUTB GltcuLJlK PiBREa -Are thinly Boattorod ov»r body of blidder, bat they 

form ronnd the [leok a thick oircnlar ring, tbe tphinilfr vesitcc, whioh ia 

continaons in front with oiroalar fibres of proslatio portion of urethra, 

iKTEKNiL LosoFTiiDCBAL OB SUBMUCOUS FiBiiES (Ellis) - Form a delicate layer moat 

marked in lower part of bladdar, and contiaued inferiorly npon proatatlo 

portion of nretbra. 

Two OBLiquB BAXm, the Muscles ot the Dbeters (Sir C, Bell) - Extend from behind 

oriGce of ureters to baok of middle lobe of proBlate. 

A Stbon c Tkahstesbe Band - Joining the orifices of the ureters (Ellis). 

N. - Aooording to Dr. FottiKrew all these muBoatar fibres will ba seen, 
if traced continuously, to form Hgure-S loops, which loops point towards tha 
apex & the bnse of the bladder, and aro bo arrani^od aa tu present their two 
oitremitieE on one napect of the bladder & their point of decauation on tha 
opposite aspect; these loops would form four bscr, viz., anterior 4 posterior 
well doTolopod, and two lateral less doreloped. 
Cellular Coat- ConncctB tho mnsonlar 4 muoom coats, and ia more iatimatcly joined to 

tha latter than to the former, 

HSUCOUS Coat - Soft, of a light rosy eoloTir, often thrown into prominent folds or rago) (fas. 

cioulated bladder) through hypertrophy of the mnsoular cout, somotimoa depresaad 

into saccular pouches (sacculated bladder) through the effeota of atricture. Ita 

epithelium ia intermadiata between the columnar ft the aquamona. It presenta 

a few muoous follicloa, and, near the neok, soma amatl racomoae glands, and ia 

loosely oonneoted to the roasoalar ooat, eioept over the 

Tbigokuk Tesicji - Triangalar smooth area, pate in colour, bounded by tha oriacea of 

tha urethra ft uretera aod by the prnjectiona of tha muscles of the aretert 

ft ot tho IransTeraa mnscnlar hand joining the oriRcaa of the latter. It 

Oorrespoudj to the interval at the bnse of tha bladder banoded by tha veai- 

cnlai BBminales A vasa dofereolia, tlia rooto.vosioal fold of tha poritonenm, 

ill the prostate gland ; and from ita apex there projects into tba neck of tba 

bladder tba 
UVDLA Tesiok - A alight elevation formed by tha sabmnoona tissue and by the internal 
leagitudinal or Babmncaua muscular fibres (Ellis), and also, in morbid 
~ oases, by the hypertrophy of the middle lobn of the proatato. 

Vessels & 14'ervea ~ AHtrUs. Are tho auperior, middle ft inferior vesical, and twiga from 
the middle hoimorrhaidal, ntoriiie, vogiaal ft obliiratur. - Veins. Form a oompli- 
oated ploxna round the neck Asides of tha baao, and open ioto the internal iliaes. - 
Lymphatics. Open into the pelvic glands. - Nrrves. Are from tho sacral ft hypo. 
gaaliic plezosea, the former auppljiug priaoipally the base ft oeck, and tha latter, 
the upper part of the bUddar. 
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THE MALE UBETHBA 



Is aboat 8} inches lon^, and extends fW>m neok of bladder to end of penis. 
It presents beneath tho pnbes a fixed cnrve conoaye snperiorly, and in fVont of the p n li a i li 

the flaooid state of the penis, a seoond flexible onrre concaTO i]illBrlor1|f« 
It is divided into t - 

PROSTATIC PORTION — The widest & most dilatable part, spindle-shaped, H intibm 
long ; passes through the prostate from base to apex, lying nearer ita upper than its 
lower snrfaoe. Its traosyerse section is of a horse-shoe shape concave inferioi4y« 

On its floor are the following parts; - 

Ubethbal Crest, Yebumontanuu or Caput Gallinagtnis - Longitudinal eleration 8 or • 

lines in length and 1} lines high at its central & highest part, oonsfatingy SMMOcd* 

ing to Eobelt, of mnsonlar fibres & erectile tissne. On either side of the ersst 

iatiM 
Prostatic Sinus - A longitudinal groove into which open the dncts of the lateral lobe of 

the prostate. On the front part of the oreet is the 

Utricle, Sinus Pocularis or Yesicula Prostatioa - An expanding onl^de-sao, whioli 

passes backwards into the substance of the middle lobe of the prostate for abort 

a quarter of an inch, and upon or within the margins of which are the BliUlike 

openings of the ejacnlatory duotsi 

MEMBRANOUS PORTION — ^^o shortest, and, excepting the meatus, the narrowest part 
of the canal. It extends from apex of prostato to bulb of corpus spongiosum, and is 
situated between the two layers of the deep perinsBal fascia, which layers are pro- 
longed around it, the one downwards & forwards, the other upwards Jb backwurda 
Its upper surface is concaye superiorly, f of an inch long, and situated about an inoh 
below & behind the pubio arch, from which arch it is separated by the anterior fibres 
of the compressor urethrsB muscle & by the dorsal yessels & nenres of the penis. Its 
under surface is conyex inferiorly, only J inch long (in consequence of the bulb pro- 
jecting backwards beneath the urethra), and separated from the rectum by a triangu- 
lar space, broad below, narrow aboye, the perinssuBL 

SPONGY PORTION — Commences within the bulb below & behind the symphysis pnbis^ 
ascends a short distance in front of the symphysis within the corpus spongiosum, 
curyes downwards with the latter in the flaccid state of the penis, and ends at the meatus 
urinarius. It is about six inches long. la the greatest part of its course it is nniforn 
in size, and intermediate between the prostatic & membranous portions; it is dilated, 
howeyer, within the bulb & within the glans penis (in which latter situation the dila- 
tation forms the fossa nayicularis), and is greatly constricted at the meatus. Its 
transyerso section is elongated from side to side except within the glans penis, where 
it is elongated yertically. On its walls, and more particularly on its floor, are the open- 
ings of numerous mucous glands, the glands of Littre, whioh openings are directed for- 
wards, and are sometimes large enoagh to intercept the passage of small catheters; 
this is especially the case with one of them, which is situated on the upper wall of the 
fossa nayicularis, and which constitutes the lacuna mag^a. On the floor of its pos- 
terior dilated portion comprised within the bulb, and sometimes termed the bulbous 

portion, are the openings of the ducts of Cowper's glands. 

STRUCTURE — Three coats : - 

Mucous Coat - Thin, pale in the prostatic portion, rosy in the membranous A spongy 
portions, in which it is thrown into longitudinal folds (except when the canal is 
distended with urine). Coyered with columnar epithelium except in the fossa 
nayicularis, where the epithelium is squamous. Presents the glands of Littre 
aboye described, which glands are most abundant in the spongy portion, and 

presents also, near the meatus, a lew papillie. 

Muscular Coat - Consists of external longitudinal & internal circular unstriped mus- 
cular fibres, both most abundant in the prostatic portion. 

ZSrectile Coat - Thick in the spongy portion, where it forms the corpus spongiosam 
(Vide Structure of the Penis). From this a thin layer of erectile tissue is pro- 
longed upwards round the membranous A prostatic portions as far as the neok 
of the bladder, forming in the prostatic portion, according to Kobelt^ the Tenu 

montanum or caput gallinaginia. 
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STRUCTURE of the PENIS. 



Oontlstf of three ojlindrioal masses of erectile tissae contained In stron? flbrons sheaths, of 

whieh masses of erectile tissue, two, the corpora cavernosa^ are placed side by side alongf the 

upper part of the penis, and one, the corpus spongiomm^ which encloses the terminal portion 

of the urethra, lies below k between the former on the under surface of the org^n. 

GORPORA CAVERNOSA — Arise from the anterior h Inner paH of the two isohial 

tuberosities, and fh>m the ascending rami of the isohia ft descending rami of the pubee, 
by two pointed prolongations, the crura penis. These pass forwards ft inwards, present % 
slight enlargement, the bulb of the corpus cavemosum, and unite to form the body of the 
penis. - The body of the penis presents on its upper surface a narrow median groove for 
the dorsal vessels ft nerves of the organ, and, on its under surfaoe a broader groove, 
which receives the corpos spongiosum. It ends anteriorly in a rounded extremity over- 
lapped by the base of the glans. 

CORPUS SPONQIOSUM — commences between the two converging crura of the 

corpora cavernosa by an expanded portion, the bu/b of the urethra* This latter is penetrated 
superiorly by the membranoas portion of the ureihra, is marked inferiorly bv a partial 
division into two lobes, and is surronnded by the accelerator urinae muscle ft by a pro- 
longation of the anterior or descending layer of the deep perinssal fascia. - It passes for- 
wards, as an erectile tube, round the spongy portion of the urethra, and terminates in 
\iie giam peniSf a conical enlargement, which overlaps the anterior rounded extremity of 

the two corpora cavernosa. 

STRUCTURE of the CORPORA CAVERNOSA ft SPONGIOSUM - 

They consist of: 

Fibrous Investmeilt - Thick, dense, firm, especially over the corpora cavernosa, 

highly elastic, bat incapable of more than a certain degree of distention; 

formed of white ft yellow elastic fibrous tifsues and of unstriped muscular 

fibres disposed longitudinally in the superficial strata, circularly in the 

deeper ones. 

It forms but an incomplete septum between the two corpora cavernosa 

in their points of contact t - The septum is thick ft imperforate behind, but 

!t only consists in front of a few vertical bands arranged somewhat like the 

teeth of a comb, and forming the septum pectiniform€» 
It gives off numerous trabecalae from its inner surface. - In the corpora 
oavemosa the trabeonlae are strongest towards the periphery, and the oom- 
partments they bound are transversely or circularly disposed ft largest 
towards the centre. In the corpus spongiosum the trabeculae are more deli- 
cate, and the compartments are longitudinal ft more uniform, except in 
the glans penis where their arrangement is somewhat complex. 

Erectile Tissue - Consists of afferent arteries, a venous plexus, ft efferent veins. 
AriSRKMT Artkriks - Are the arteries of the corpora cavernosa ft the arteries 
of the bulb, and twigs from the internal pudio ft the dorsal arteries of 
the penis. Some of the branches of these arteries terminate in capil- 
lary plexuses as in other parts of the body. Others, the fidicim 
arteries^ which are said to be especially numerous towards the root of 
the penis and to be wanting in the prlans, become convoluted, and 
forming tendriMike twigs, project singly or in tafis into the venous 
spaces, and end in dilated extremities which are either open or dosed 
(MfiUer). This is denied however by Valentin, who describes the 
smallest branches of the arteries as ending in wide funnel-shaped 

orifices, which open directly into the venous spaces. 

Ybkous Plexus - Is very intricate. So numerous ft large are the oommunioa* 

tions between the veins that the blood a(»pears to be effused into % 

system of extra-vascular structures. 

SflxaiMT Yeims - Some emerge from the corona glandis and from the upper 

ft under surfaces of the corpora cavernosa, and join the dorsal vein of 

the penis I most pass out at the root of the penis, and join the proata. 

tic plexus ft the pudio veins. 
The proper nerves of the oavemous structures are derived 
mainly from the pelric ft prostatio plezoMf of the sympathetic, but 
partly alio from the pudio nerve. 
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THE TESTICLE & EPIDIDYMIS. 



THE TESTICLE 

18 oral A oompreMed laiorallyf and to tnspended by the apermaiio cord as toprosentf 

Upper ZiZtreznity - The largest^ directed forwards d? outwards. Presents a small pedun- 

onlated bodj, the hydatid of Morgag^, probably a remnant of Mnller's dnoi. 
LoWdT ZSztromiiy *- The smaller, directed backwards A inwards. 

Lateral Surfkoes - Looking respectively forwards & inwards, and backwards & ontwards. 
Anterior Border - Ck)nTex, directed forwards, downwards & outwards. - All these parts 

are free, smooth, and entirely invested by the tnnioa vaginalis propria. 

FOBterior Border - straight ft flattened, directed backwards, upwards & inwards, covered 

by the epididymis A vas deferens, and only partly invested by the tunica vaginalis. 

The lefb testicle lies a little lower than the right one, and is frequently a little 

larger. 

THE EPIDIDYMIS 

Lies on the posterior border and back part of the outer surface of the testicle, and hat 

the vas deferens on its inner side. It presents : 

Globus Major or Head - !*» upper enlarged extremity, connected to the testicle by the 

efi'erent ducts of the latter. 

Body -- Free, surrounded by the tunica vaginalis, which dtps in between it & the testicle 

along its outer border, and connects its inner or posterior border to the posterior 

border of the testicle. 

Globas Minor or Tail - its lower pointed extremity, attached to the testicle by dense 

fibrous tissue. 

The tunica vaginalis covers the whole of the upper or outer surface of the 

epididymis, as well as the under surface of its body. - The vas aber- 

fans of Haller oommunicates with the canal of the epididymis or with 

the oommenoement of the vas deferens 
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STRUCTURE of the TESTICLE & EPIDIDYMIS, 



STRUCTURE of the TESTICLE — PrMents for mmlnatloni - 
THRSSS IMMEDIATE COYBRINOS : — 

Tunica Vaginalis - Vide Oorerings of the testZole. 

Tunica AlbUginea - Thick, denie, binish.white, fibrous membrane, covered exter- 
nally by the tnnioa Tfl^nalis propria except along the points of attach- 
ment of the epididymis & vas deferens, and reflected into the interior of 
the testiole along its posterior or npper border in the shape of an incom- 
plete yertical septnm, the mediastinum testis or Corpus Highmoriannm. 
This latter body supports the ressels A neryes and the excretory ducts of 
the testicle in their passage to or from the gland, and giyes off numerous 
trabecules, which radiate towards the whole extent of the inner surface of 
the tunica albuginea, and inclose the numerous pyramidal spaces con- 
taining £he lobules of the gland substance. 

Tnnioa Vascnlosa or Pia Mater Testis - Consists of a plexus of blood-yessels 
held together by delicate areolar tissue, and formed by the subdiyision of 
the superficial set of brs. of the spermatic artery. Branches g^yen off by this 
plexus, penetrate into the substance of the gland, supported by the trabeoul». 

PROPER SUBSTANCE or PARENCHYMA — Consists of numerous pyramidal 
lobules contained in the pyramidal spaces bounded by the trabecules, and pre- 
senting a base directed towards the surface of the testicle and an apex directed 
towards the mediastinum. Of these lobules the central ones are the largest. 
The degree to which the lobules are isolated by the trabecules is somewhat yari- 
able, hence the different estimates of their number, 250 (Berres), 400 (Krause). 

£acA lobule consists of from oru to three or more tubuli sentiniferi^ the number 
h the length of which tubuli has also been yariously estimated,- 800, sixteen feet 
in length (Monro), 840, two feet & a quarter in length (Lauth). - The diameter of 
the tubuli is from ,^ to ^hy of an inch. They consist from without inwards of a 
delicate fibro-areolar coat, a basement membrane, and sometimes a layer of 
granular nucleated epithelium. The epithelium is absent, howeyer, when the 
gland is particularly actiye i the tubuli are then filled with cells of different sizes 
without any regular arangement. 

The /wAfi/f seminiferi commence towards the surface of the testiole, sometimes 
by free ccsoal or blind extremities, but more commonly by anastomatio loops. They 
are exceedingly conyoluted in the peripheral part of the gland ; their conyolutioos 
are of two orders, yix., a fine ft regular undulation giying a granular appear- 
ance to the whole of their mass, and a more complicated folding of the undulating 
tube. Towards the apices of the loboles they become straighter, and they coalesce 
into fVom twenty to thirty straight tubes the vasa rectn^ which are from ^ to ^ 
of an inch in diameter. 

The vasa recta enter the mediastinum^ and passing upwards ft backwards, 
they form within that body a network of anastomosing tubules, the rete testis 
or rete vasaUosum testis. 

The rete testis is continued superiorly into fh>m twelye to fifteen or twenty 
vasa efferentia 

The Tjosa efferentia perforate the tunica albuginea at the upper ft back part 
of the testicle. In their extra-testicular course, which is about 6 or 8 inches 
long, they are at first straight ft relatireiy wide, but they soon become conyoluted 
ft slightly narrowed, and form a series of conical masses, the coni vasculosis which 
latter constitute together the globus major of the epididymis. They are lined 
with ciliated epithelium. 

The excretory ducts of the testicle open finally into the commencement of 
the canal of the epididymis at apparently narrow interyals, which interyals 
howeyer, are seen, when the canal of the epididymis is unrayelled, to measure from 

two to three inches in length. 

STRUCTURE of the EPIDIDYMIS — The epididymis consists ofa single tube about 

twenty feet long, by which the tubuli seminiferi open into the yas deferens. It 
is at first yery thin ft exceedingly conyoluted, and of a diameter of about ^^ of an 
inch. It diminishes a little in size for a short distance, but it soon increases con- 
siderably, the thickness of its walls increasing also, and its course becoming less 
tortuous. A little fine areolar tissue binds its conyolutions together, thicker septa 
being interposed between the larger masses of ooiU termed lobes^ which latter are 
mostly transyerse in direction. The epithelium of the canal of the epididymis la 
ciliated (Becker, Eolliker). - The Yas aberrans of Haller (Tide spermatic cord) is 
usually connected either with the oanal of the epididymis or with the commence- 
ment of the yas deferens. 
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THE VAS DEFEBENS, VESICUL^ SEMINAIjES, & EJA- 

OULATORY DUCTS. 

VAS DEFERENS 

ABoendi on inner side of epididymis along lovrer three-fonrths of posterior l>ord6r of tee- 

tide, to which it is attached by firm areolar tissue. 
Along back of spermatic oord to external abdominal ring ; 
Through external abdominal ring, inguinal canal & internal abdominal ring ; 
Downwards^ backwards, inwstrds to base of bladder, passing on outer side of epigastric & 

obliterated hypogastric arteries and then on inner side of ureter; 
Forwards & inwards between bladder & rectum, along inner side of vesicula seminalis 

becoming enlarged & sacculated; 
Narrows to a point, and joins opposite base of prostate with duct of corresponding vesi- 

cula seminalis, to form the common seminal or ejaculatory duct. 
Its oanal is yery small. Its walls are very thick & dense, and consist from without 
inwards of a cellular coat, of a muscular coat presenting two longitudinal layers St 
an intermediate circular layer of fibres, and of a mucous coat covered with colum- 
nar non-ciliated epithelium. 
The Tas aberrans of Haller communicates with the canal of the epididymis 

or with the commencement of the vas deferens. 

VESICUL^ SEMINALES 

Two lobulated membranous pouches about 2J inches long obliquely disposed between 

base of bladder & second part of rectum, and presenting : 
Post. Divorging BztrezuitiOS - Enlarged, and reach as far back as -ter- 
mination of ureters. 
Ant. Converging Bztremities - Pointed ; join at base of prostate with termin- 
ation of the corresponding vas deferens to form the common seminal or 

ejaculatory dnoi. 
Upper Surface - in contact with base of bladder. 

Under Surface - Bests upon second part of rectum, from which it is sepa« 

rated by a process of the recto-vesical layer of the pelvic fascia. 

They have the enlarged & sacculated vasa dofcrentia to their inner side, and bound 

laterally a triangular portion of the base of the bladder which corresponds 

to trigonum vesicss. 
Xaoh Tesicula seminalis consists of a tube from four to six inches long, and of about the 
diameter of a crow quill. This tube is irregularly coiled upon itself, and 
gives off numerous ooscal diverticula, which, as well as the coils of the 
tube, are bound together by firm areolar tissue. Its walls are thin, and 
consist of fibrous, muscular & mucous ooats, the epithelium of the latter 

being squamous. 

EJACULATORY DUCTS 

Two small canals about } of an inch in length formed by the junction opposite tiie J)a8e 
of the prostate of the vas deferens with the duct of the vesicula semin'&lis. 

They pass forwards & inwards through the substance of the prostate along the side of 
the verumontanum, and terminate by a slit-like opening upon or within the mar- 
gins of the vesicula prostatica or sinus poqplaHfl. 

Their walli are thini and consist of a delicate flbrons ooat St of muofLlar A rnnoone ceati. 
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THE PROSTATE GLAND 

Ib a pale firm glandular itraotnre of abont the tise A shape of a hone-oheBnnt, titnated beneath 
the trigonam TesicoB and around the neok of the bladder & oommenoement of the urethra} 
below and behind the symphysifl pubis & the pnbo-prostatio ligaments or anterior tm^'Iiga* 
ments of the bladder; above & in (Vont of the seoond part of the reotam and the-point of 
deoussation of those anterior or inner fibres of the levator ani which form the levator 
prostatsD ; between the two lateral halves of the posterior or ascending layer of the deep 
perinssal fascia or triangular ligament, and between the two lateral halves of the ascending 
portion of the recto- vesical layer of the pelvic fascia. 

It measures normally from IJ to IJ inches in its antero-posterior diameter, 1} inches in its 
greatest transverse diameter (Sir H. Thompson), ani abont { of an inch in depth; these 
measurements undergo, however, great variations in old persons, who are firequently the 
subjects of enlarged prostate. 

fit consists of two lateral lobes separated behind by a deep notch, and of a third or middle lobe 
which is normally but a small rounded or triangular mass fitted in between the two lateral 
lobes in the under part of the org^n, and lying between, the ejaculatory ducts immediately 
beneath the neck of the bladder. The degree of development of this middle lobe, Vi 
however, very variable, it beiug often much enlarged in advanced life, and then pro> 
jecting into the neck of the bladder so as to impede the passage of urine. 

Dt presents for examination : 

BASS — Directed backwards & upwards towards the trlgonum vesioss A the neck of the 
bladder, and notched posteriorly. 

APSX — Passes downwards & forwards between the posterior or ascending layers of the 
deep perineeal fascia or triangular ligament. 

UPPER SURFACE — Covered by and connected to the pubo-prostatio ligaments or 
ant. true ligaments of the bladder and the front part of the reoto*vesioal layer of the 
pelvic fascia. Is situated about f of an inch below A behind the symphysis pubis, and 
presents a slight longitudinal farrow. 

UNDER SURFACE — Rests upon the lower part of the second portion of the rectum 
(just opposite the bend between the second & third portions), a process of the recto* 
vesical layer of the pelvic fascia being interposed between the two organs. Presents 
a slight depression, or sometimes two converging grooves which correspond to the 
ejaculatory ducts and which demarcate the central lobe. 

LATERAL SURFACES — Covered by the layers of fascia above mentioned, by those 

anterior or inner fibres of the levatores ani which go to form the levator prostatss, 

and by the reflections of the peritoneum from the bladder to the sides of the pelvis 

which reflections form the lateral false ligaments of the bladder. 

It is perforated by the urethra, which usually lies nearer its upper than its lower surface, and 

also by the ejaculatory ducts which pass forwards & inwards through the lower part of the 

gland along the side of the verumontanum, and terminate by a slit*like opening upon or 

within the margins of the vesioula prostatioa or sinus pooularis. 

STRUCTURE — structurally the prostate presents : 

, Fibrous Capsule — Distinct from the fibrous investment derived from the two 

halves of the posterior or ascending layer of the deep perinesal fascia A fh>m 
the recto-vesical layer of the pelvic fascia, and separated from these by prosta« 
tic plexus of veins. It sends ofi" fibrous prolongations into the interior of the gland. 

Qlandular Subtance — Consists of follicular pouches which are grouped 
around, and open into, numerous elongated canals, by the junction of which 
from twelve to twenty excretory ducts are formed ; these open into the prostatic 
sinus on the floor of the prostatic portion of the urethra. 

Muscular Fibres — Are abundant in the fibrous capsule. The urethra is surroun* 
ded, as it passes through the prostate, by a thick layer of circular fibres oon« 
tinuous behind with the fibres of the sphincter vesicss, and in front with those 
of the membranous portion of the urethra. 

Vessels & Nerves — ABTBRiks are derived from the internal pudic, vesical A middle 
hsamorrhoidal. Veins form an important plexus around sides A base of prostate ; 
they receive in fW>nt the dorsal rein of the penis, and open behind into internal 
iliac vein. Ltm phatics ramify Inn the outer surfftoa of the capsule. Nbbtss are 
derived from hypogastric plexus. 
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COVEBINGS of the TESTICLE 



Are the f- 

Borotom - Oonsiftf of two layers t 

Intbgumbiit - Thin A brownish} presents a few sebaoeons follieles ft thinly scattered 
orisp hairs, and is divided into two lateral halves by a median raph6, which 
raph6 is continued forwards on under surface of penis and backwards along 
middle line of perinieum to anus. Is closely applied to the testes and is corm. 
gated transversely when the dartos is contract^, that is to say, usually in the 
young ft robust, and in all under the influence of cold, and is elongated ft 
flaccid when the dartoe is relaxed, that is to say, usually in the debilitated ft 

aged, and in all under the influence of warmth. 

Daitos - Is a thick stratum of loose reddish tissue, a modification of the superficial 
fascia of the surrounding regions, consisting of areolar tissue with numerous 
superadded muscular fibres and without any fat ; it sends inwards between 
the two testicles a septum, the septum scrvH, which divides its cavity into two. - 
It is contractile, but its contractility is slow in its action, and especially excited 

by cold, not by electricity. 

Interoolnmnar or External Spennatic Fascia - Thin oeUuiar layer derived from 

the margins of the external abdominal ring during the descent of the testis, and 
continuous above with the interoolnmnar fibres, which bound that ring superiorly. 

Cremasterio Fascia - Consists of the scattered bundles of fibres of the cremaster ft internal 

oblique muscles united by a little areolar tissue; 

Fascia Propria - Belatively thick layer, the continuaiion of the inftmdibuliform process of 
the fascia transversalis, which layer supports both the cremasteric fascia ft the 

tunica vaginalis refiexa. 

Tunica Vaginalis - Ib derived from the peritonetun, of which it is at first a continuation, 
but from which it is subsequently cut ofi'bv the closure of that part of the peritoneal 
pouch| which extends from the internal abdominal ring to a short distance from the 

testicle. - Is dirided into : 

YiscBKAL Portion or Tunica Vaoinalis Propria - Surrounds the testicle, and covers 

both the upper or outer surface of the epididymis and also the under sarface of 

its central part or body, penetrating, along its outer border, between it ft the 

testicle, and thus forming the dfgUal/atsa* 

Parietal Portion, or Tunica Vaginalis Bxf lbza - Is refiected from the posterior bor- 

der of the testicle upon the inner surface of the fascia propria, extending, 

lunmveri m short ^stance up the oord upon its anterior ft inner aspects 
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THE SPERMATIC COBD 



Conilfti of the portion of the tm deferens which extendi fVom the teetiole to the internal ab« 

dominal ring^ and of the aooompanying arteries, veins, lymphatios, & nenres and contains 

the Tas aberrans & the organ of Qiraldes. These struotnres are bound together hj 

delicate areolar tissue, and are invested from within outwards by t 

Tunica vaginalis^ below; 

Fascia propria^ along the whole 

CramcuUric fascia^ along nearly the whole of the course of the cord ; 

Intercoiumnar fascia^ dartos k sJtin of iJU scrotum^ below the external abdominal 

ring. 
Vas deferens - Lies at the back. 

Arteries " Ar® ^^^ spermatic^ the artery of the vas deferens from the superior resica], and the 

cremasteric branch of the epigastric. 
Veins ~ Are the spermatic reins, which pass up in front of the vas deferens, forming the 
pampiniform ptexust and then unite in a single trunk, which accompanies the abdomi- 
nal portion of the spermatic artery and terminates in the left renal rein, on the left 

side, in the inferior vena cava, on the right. 
Lymphatics -Terminate in the lumbar glands. 

Nerves - Are the f7j^.tif^iiM/, ihe genital h^anch of the geniio^cruralt frequently a branch of 
the ilio.hypogastrio, and the spermatic plexus of the sympathetic, which latter is derived 

from the renal, aortic & hypogastric plexuses. 
Vm Aberrans (Hallei) -a narrow tortuous tube from 1| to 14 inches long, connected 
with the commencement of the vas deferens or with the lower part of the canal of 
the epididymis, and passing upwards for 1 or 2 inches among the other vessels ot 
the spermatic cord. It ends in a blind extremity, and is sometimes unconnected 
with the seminal ducts. It was probably connected in the foetus with the Wolffian 

body. 

Olgan of Oiraldes - a ooUection of minute convoluted tubules, probably a remnant ot 

ike Wolffian body, Ibimd ia the lower h front part of the oord dose to the head of 

v - * vr . the ^didjnli^ 



344 

THE SUPBABENAL CAPSULES. 

Small yellow or brownish oresoentio flaiiened bodies, weighing from one to two draohms eaoh^ which lie on 
upper & front part of kidnej. - The right one is nearly triangular, lies a little lower, and is somewhat 
smaller ; the left one is more semilanar, lies a little higher, and is somewhat larger. They present t - 

Anterior Surface - Covered on right side by right lobe of liver, on left side by tail of 
pancreas & spleen. Presents a small fissnre, the hilam, from which the suprarenal vein emerges. 

Posterior Surface - Beats upon eras of diaphragm opposite 10th dorsal vertebra. 

Lower Border or Base - Thick, concave, rests upon upper & front part of kidney. 

Upper Border - Thin, convex, directed upwards & inwards. In relation internally with 
great splanchnic nerves ft semilunar ganglia; and also with the aorta, on the left side, 

and with the inferior vena cava, on the right side. 



STRUCTURE. 



Three opinions are still held : - (1) The snprarensl capsules are vascular or ductless 
glands ; (2) they form part of the sympathetic system ; (8) their cortical substance consti- 
tutes a ductless gland, while their medullary substance is an appendix to the nervous 
system. The latter opinion is that of Kolliker. - They present for examination : - 

Fibrous Capsule. - Thin, and easily torn ; sends numerous processes inwards. Its 
deeper strata appear particularly rich in connective tissue corpuscles, but 
deficient in elastic fibres. 

Cortical Substance. - Firm, striated, of a deep yellow oolour, separated from the 
medullary substance by a layer of loose cellular tissue ; forms the greater part 
of the organ. It may be divided into one principal or relatively wide & inter- 
mediate layer or zone, the sona fasciculatat and two narrower or secondary zones, 
one external, the zona giomeruhsa, one internal, the tonanticularis (J. Arnold). 
The principal or wide & intermediate zone, or zona fasciculatai consists of 
column-like gproupsof cells arranged perpendicularly to the surface, and supported 
by a relatively strong fibrous stroma. The groaps of cells are about -^ of an 
inch in diameter. The cells of which they are formed vary from -^i^^ to |Aq of 
an inch. They are polyhedral or many-sided through mutual pressure, miely 
granular, and scarcely stained by solutions of yellow chromate of potash ; they 
contain a clear round nucleus, and frequently a few yellowish oil-globules. 

The columnar arrangement is wanting in the outer & inner zones. In both, 
the gproups of cells are more rounded, and the stroma more equally distributed. 
In the cater zone (zona glomerulosa) are found oval spaces, of which it is difficult 
to say whether they communicate with the extremity of the columns or not. 
The inner zone (zona reticularis) in the darkest part of the cortical substance. 

Medullary Substance - Absent from the edges h from the thin upper part of the 
adult organ ; probably everywhere present in the early condition. Much darker 
than the cortical substance : frequently of that brownish black hue which gave 
rise to the name of « atrabiliary capsules" formerly g^ven to these organs. Also 
much softer : sometimes quite pulpy, and so easily lacerated that, by some ana- 
tomists, a central cavity was descri bed in the interior. Consists of gproups of cells 
supported by a delicate stroma, the main points of interest in respect of which 
cells are the distinctions between them & the cells of the cortical substance, and 
their supposed connexion with nerve-fibres: They are coarsely granular & 
destitute of oil globules, and they are stained deeply by solutions of yellow 
chromate of potash. Some of them are branched, and their processes are said 
by Lushka to be continued into nerve-fibres. Hence they would be nerve- 
cells (Leydig, Lushka). This is denied, however, by other anatomists, who admit 
nevertheless that some of the cells of the medullary substanco are ganglion- 
ceils placed in the coarse of nerve-fibres. The opinion of Eollikcir is given above. 

Arteries - Are the suprarenal brs. of the abdomin^ aorta, renal, h inferior phrenic. 
Entering from the surface generally, they first pass up between the columns of 
the cortical substance, enclosing each column in fine elongated capillary meshes. 
A network of more rounded meshes pervades the medullary substance. 

Veins - Converge from the centre of the organ towards the hilum on the anterior 
surface, which they generally leave as one trunk. They open on the right side 
into the inferior vena cava, on the left side into the left renaL 

Lthphatics - Are but imperfectly known. They may be divided into superficial & 
deep. They open into the lumbar glands. 

Nerves - Are exceedingly numerous, and are derived from the solar 9t renal 
plexuses, and, according to Bergmann, from the phi*enic & the pneumogastric 
nerves. They enter mainly towards the inner border & the base. - They pass 
up between the columns of the cortical substance, which they do not appear to 
supply. They then spread out in the zona reticularis and enter the medullazy 
substance, where they form a complicated network. They consist mainly of 
medullated fibres. Kumerous small ganglia are formed upon them, both oatdde 
& withhi the organ. 



THE FEMALE GENITO-URINARY ORGANS. 
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THE MAMMA. 



Bndimentary in the mala^ imftU in (he female before pnber^i inoreeaei In liie during 

pregnAuoj a after deliTerj. «- Preiente t 

FOSTBBZOR SURFACE, or BASE — Somewhat oonoaTei nearly oironlar, Imt 
■lightly elongated from below npwardi A ontwarde. Beete npon peotoralie major 
h faaoia ooTering it, and eztende from 8rd rib to the 0th or Tth, and from side of 

■temnm to axilla. 

ANTERIOR SURFACE * Presents, a little below its middle, the nipple snrronnded by 

the areola. 

Nipple - Pylindrioal or oonioali pivsents at its apex the openings of the laotifnrons 

• dnotf. Its snrfaoe is of a pink or brownish hne, wrinkled, proYided with 

papillfld, and, near its base, with some sebaoeons glands. It is sosoeptibla 

of a sort of ereotion due mainly to the oontraotion of its mnsonlar fibres. 

Areola - Bosy in the virgin i larger h darker in oolonr after the seoond month of 
pregnanqy h dv&g laotatlon (when its sebaoeons glands enlarge oonsider. 

ably), and also somewhat so during the remainder of life. 

STRUCTURE of the mamma — Fnsents> 

Mammary Gland - Oompotmd oonglomerate gland, pale^ firm, of same shape at, 
bat smaller than, the breast taken as a whole. Baoh of its sereral lobea 
consists of lobules, themselves made up of aoini h of small esoretory 
dnots, the latter uniting to form larger ones. The large ezoretory dnots, 
iubuli lacHferi or galactophori^ from fifteen to twenty in number, oon- 
Terge towards the areola, beneath whioh they form dilatations or ampulte, 
which serve as reservoirs for the milk. At the base of the nipple they beoome 
oontraoted, and they then pursue a straight course to its apex, where they 
end by separate apertures considerably narrower than the ducts them- 
selves. - The nipple contains numerous blood-vessels intermixed with plain 

muscular fibresu 

Fibro- Areolar Tissue - Forms a firm capsule to the gland h septa between its 
lobes, and surrounds the organ, except beneath the areola h nipple>, 
with a thick stratum of adipose tissue, whioh greatly increases its siae. 

Vessels ft Nerves - Artbbixs. From the thoradc branches of the axillary, the 
intercostals, & the internal mammary. - YxiKS. Form an anastomotio 
circle round the base of the nipple, from which circle large branchea 
radiate towards the ciroumferenoe of the gland, and end in this axillary 9t 
internal mammary veins. - Lymphatics. Open into the glands along 
lower border of peotoraliamsjor. -Nisins. From anterior ft lateral outa* 

- -jx MewMnisoCtlietkofWb 
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THE VULVA. 



OomprlMfl all (he external genitalfl of tlte female^ i.e. i - 

Uons Veneris - Sounded eminenoe in front of pnbee, formed by a oolleoikm of adlpoie 

tiiene, and ooTered with hair aiter pibertj. 
Labia Majora * Two prominent foldiy thiokett in flront, formed externally of integnment, 
internally of mnooni membrane, and oontaining a large qnantity of areolar ft 
dartoio tieanes, whioh folds are joined together at the mom Veneris, where they 
form the anUrwr commissuri^ and also in lh>nt of the perinmnm proper, where they 
form iheposUrior conimisatn and bound posteriorly the fossa navicularis, whioh latter 

foiaa is bounded anteriorly by the /imreAdif, 

Labia Minora or Nymphsa - Two small folds of mnoons membrane, narrow interiorly, 

where they beoome lost on inner snrfaoe of foregoing, broad superiorly, where, 

diriding, they embrace, and form ^e prepuce of, the 

Clitoris - A diminutiye penis in appearanoe h structure, presenting crura, body, glans, 

prepuce, suspensory ligament, h muscles analogous to those of the male, but no 

urethra, the female urethra being imbedded in the anterior wall of the yagina, 

audits 
Meatus Urinarios - lo^g somewhat prominently about an inch below clitoris, at lower 

part of restibnle. 
Vestibule -* A triangular depression bounded laterally by the nymphm and inferiorly by th« 

Aperture of the Vagina - Which latter is surrounded by the sphinoter Taginn muscle, 

and is partly closed in the Tirgin by th« 

Hymen - a fold of mcoous membrane usaally cemilunar with free concaTO border turned 

upwards towards pubesi sometimes absent i sometimes dereloped into a septum, 

complete, or with small central, or numerous cribriform apertures i replaced ailer 

sexual connection by the caruncula myrtiformis^ small irregular eminences due to th« 

oicatrisatioa of the raptored hyoMSt 
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BLADDER, UBETHBA, RECTUM. 



BLADDUR — I> normally smaller than in the male^ though sometimea larger through dis- 
tention, and is yery broad from side to side. Its posterior sarfaoe oomes in 
oontaot with the nterns, and its base rests npon the vagina & the lower part of 

the cervix uteri. Its other relations are the same as in the male. 

niUEiTHRA -— Is aboat an inch & a half long and very dilatable. It passes downwards & 
forwards in the anterior wall of the vagina, being slightly curved with con- 
cavity upwards. It perforates the triangular ligament as in the male, and is 
surrounded by the compressor urethred muscle. - In structure it presents from 

without inwards; - 

/. Muscular coat - Consists of a thick layer of circular fibres continuous with 

those of bladder. 

2, TMn layer of erectile tissue, 

3, Mucous membrane - Covered with squamous epithelium, except near the 
bladder, where the epithelium is spheroidal, and thrown into numerous longi- 
tudinal folds, of which one, situated on the floor of the canal, more or less 

resembles the verumontanum of the male. 

RECTUM — !■ less curved and more capacious. The first & third portions are similar to 
what they are in the male. The second portion is adherent inferiorly to the 
postorior wall of the vagina, and superiorly is less completely mvested by peritoneum* 



FHE VAGINA 



Oorre* downwards 4 forwardi, foUowingnt Brat axil of peWaearity, tJienaila of ItienUet, - 
Four inohaa Tods along anterior wall, flre or rix alons posterior wall, which latter ia 
attacbad to oerrii aleri biglier ap than the anterior. Dilated at its nterine pitremttj, 

ooDitricted at mlva, 
Iti antirior ■wall Bnpporta □rethrn A bass of bladder. 

IXx feiUritr viali n oorered ia its upper fourth bjr perltoaenm of recto-vaginal paaoh, and 

rcata ju its lower three- fourth a npoa anterior wall of reotnin. 

It« ti4et gire attaobnent Buperiorlf to broad ligan^ents, inferiarl; to lovutoraa ani & reoto. 

Tcaical layer of pelvio faaoia. 

STRUCTURE ~ Thiee coats, from withont Inwards ! - 

Muscular ~ Ocinaiita of external lonf^itndinal ft deep dronlar fibres, partlj oon* 

tinuuna aaperiorl/ with snperfioial fibres of atoras, partly attaohed to reoto* 

Tesioal layer of pelrio faiola. 

Erectile - Most dsTeloped ioreriorly. 

Mucous - Oorarnd with sqnamnns epitheliom j elef atod into two promini 
ridgoa, one in frrmt, one bolilnd, the enlumns b/ /A; iw^no. which are m 
prominDnt inferloriy, and from which amaller cranaverae ridges pass ontwsrda 

on either dds. 

BULBtJS VESTIBULI, St GLANDS OF BARTHOLIN. 

The former are two oblong rnasses of erectile tiians corratponding to the two 
halTSB of the bolb io the male; tbey are bboat an iaoh long, ronnded 
below and behind, wbero the; lie on either side of the apeniag of the Tagiaa, 
narrow above ft in front, where they are connected to the ornra clitorldis ft to 
the rami of tho pubcs. - Juatin front of each is atiother amaller to asa of ereoUla 
tiesno, coutinutias boih with the balboa veatibnlift with the clitoris, and re- 
garded DB correBpODding to tho part of the mule corpus spODgioiam, whiob 
liesio front of tho bulb j it is termed tha fiars iHlermaiia (Eobelt), 

The gtanda of BarthDllD lia on either side of the opening of the Tnginu behind 
the poaterior iitremity of tho foregoing; they are oblong-, of a reddiiii 
dolonr, and of the aice i I a amall beau; their dacts open od the inner side of 
the njmpha] siternatl; 'o the hjmeu. They aorre;poiid to Oowper's glandfl 

in tfa« fubI*, 
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THE UTEBUS. 



Pear.8baped ft flatiened from before backwards. 

Lies between bladder ft reotnm, projeota inferiorly into upper end of ragina, and ia re* 

tained in position by its broad ft round ligaments. Presents: - 

Fundus - broad ft roanded, directed upwards ft forwards, covered with peritoneum | lies 

a little below level of brim of pelvis. 
Body - Narrows gradually from fundus to neck, and presents t 

Antkriob Suryacb - Flattened^ covered by peritoneum in its upper three-fourths, 

adherent to bladder in its lower fourth. 
FosTEBiOB SuBPACE - Convox, entirely covered by peritoneum, and separated from 

reotum by convolutions of small intestine. 
Latebal Mabgins - Bounded from before backwards, concave from above down- 
wards. Give attachment superiorlv to the Fallopian tube, and below that tube, 
to the round ligament m front, ft the ligament of the ovary behind. 

C6rviZ| or Neck ~ Constricted. Gives attachment to upper end of vagina, which canal 

extends a grater distance upwards behind than in front. 
Vaginal !E!ztrezility - Free. Presents the os uteri bounded by a thick anterior, and a long 

ft narrow posterior lip. 
Cavity - "^^iTJ small in compariron with size of organ, and flattened from before backwards; 
triangular in body, fusiform in neck, the two parts of the cavity being separated 
by a constriction, the os intfrnum, somewhat narrower than the os extermim, - 
The cavity of the body is prolonged at each superior angle into an infundibuli- 
form process, at the apex of which is the minute opening of the Fallopian tube. 
The cavity of the cervix presents on each wall a prominent median raph6, tAe 
stents from which small obliqae ragss, the drancAes of the arbor vita^ proceed up* 
wards ft outwards. The so-called avuliB Nabothi^ closed ft distended follicles at 
one time mistaken for ova« are frequently seen among the above rugee. 

I^jQ^lfXJU^S OP THE UTERUS — Eight in number ofwhich six, the anterior, poster- 
ior, ft transverse^ are formed by the peritoneum. 

Bound Ltoaxents - Y. next Tablet but one. 

Anteriob LioAmcNTS - The margins of the utero- vesical pouch of the peritoneum. 

PosTEBioB LioAM EMTS - The margins of recto- vesical pouch. 

TnAM8VEBSBorBROADLiGTs.-Formed by the peritoneum extending from side of uterus 

to side of pelvis ) their free margin contains from before backwards the round 

ligament^ Fallopian tubey ft ovary. 
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STRUCTURE of the UTERUS. 



P r o i e nto ibree ooati, Mronii iiiiiaoiilAr« tnnooiify and retMlf ft nanrMb 

8SROTTB COAT — Oorem f^mdas, posterior rarfaoe, ft npper ihree^foarths of tha ftntarior* 

MDSCULAR GOAT— The chief bulk of the organ, thiokett opporite middle of bodj ft f\indn% 
thinnest opposite Fallopian tubes i dense^ firm, ft greyish in the nnimfregnated state, 
softer, ft more highly oolonred daring gestation. Consists of plain mnsonlar fibres 
abundantly intermixed, especially near the surface, with fibro-areolar tissue, and die* 

posed in three layers as follows i 

Outer Layer - Thin stratum of transrerse fibres, whioh, on both surfaces of the organ, 
oonrerge towards its superior angles, and are from thence prolonged upon 
the round ligament, the Fallopian tabe, ft the ligament of the orary, and into 

the broad ft posterior ligaments of uterus* 

Middle Layer - Thiok irregular stratum of fibres crossing each other in all directions. 

Xxiner Layer - Forms complete circular rings round the two infindibultform prolonga« 
Uons of the cavity of the uterus towards the Fallopian tubes, rings indind* 
ually incomplete, but completed by those of the opposite side, round the body 

of the organ, and finally a transverse band round the cerfix. 

MUCOTTB GOAT —Thin, smooth, firmly adherent, corered with colnmnar ciliated epithe* 
lium, except in lower part of cervix near os externum, where the epithelium becomes 
sqnamoasj presents numerous follicles, which, in the body of the organ, are long 
tabular glands arranged perpendicularly to the surface, and of which, among the 
rugm of the cervix, a few are frequently seen to be closed ft distended by their owa 

secretion, forming the so-called cvula NahotkU 

TBSSSLS ft NERVES — Aktekibs. Are the uterine, ft twigs from the ovarian i they 
anastomose frequently, and are very tortnoas in their course. - Ybins. Accompany 
the arteries, and are very large, especially in pregnancy, when, in the substance of 
the uterus, they ore transformed into real sinuses. - Lymphatics. Those of the cervix 
open into the saoral ft internal iliac glands^ those of the faudus open into the lumbar 
glands. - Nexvxs. From the inferior hypogastric ft ovarian plexuses, and from the 

8rd ft 4th saoral. 
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VARIATIONS of the UTERUS ACCORDING to 



Age "- In the infant the neok !■ larger than the body, and the organ liei aboTe the brim of 
the pelvis. At pnberty the nterns is pyriform in shape ; it has descended into the 
pelyis, and the arbor yitee is well marked. In old age, the nterns beoomcs pale, dense, 
& atrophied; the body & the cervix become less distinct; both the os internum & the 

05 eztemnm diminish in sise and sometimes close; the labia of the os externnm 

almost entirely disappear. 

MdnstniatiOXl ~ '^t each period, especially when menstmation is first established, the 
nterns becomes enlarged, & more Tasonlar; the os externnm, more ronnded, & its 
labia tnrgid & swollen; the mncons membrane of the cavity, thicker, softer ft darker 

in oolonr. 

Fregnaiicy * Daring pregnancy the mncons membrane of the ntex^s becomes thick, soft, 

6 vascnlar, and is soon differentiated into deoidaa reflexa, decidna serotina, & de« 
cidna vera. The mnscnlar stmctnre increases both by new formation and by the 
hypertrophy of its pre-existing elements nntil abont the sixth mouth, the weight of 
the nterns increasing from abont an onnce to from 1 J to 8 lbs. ; the subsequent en* 
largement of the uterus is due to distention. In shape the body becomes more 
rounded and more directly continuous with the cervix, and towards the close of ges- 
tation the cervix itself becomes distended, and its cavity becomes continnous with 
that of the body. While thus increasing in bulk, the uterus makes its way between 
the layers of its broad ligaments, and, after first sinking somewhat within the 
oarity of the pelvis, it subsequently rises into the hypogastric region & into the 

lower part of the umbilical. 

Fftrturition - Brings about the partial return to the virgin state. The weight of the 

nterns usually remains, however, from two to three ounces; its cavity, larger; its 

OS externum, wider and more transverse with its margins puckered & fissured. 
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THE APPENDAGES of the UTEBUS 



Art ilie round Ifgameni, the Fallopian inbe, and the orary ft its ligament, which lie, Tn iha 
aboTe«mentiooed order from before baokwards, in the broad ligamAiit of the nterniiy 
the Fallopian tobe occupying the free margin of that ligamenC B itween the orary 

, & the Fallopian tnbe is also the organ of Bosenmilller. 

Bound Iil^amont <- Commences at snponor angle of nteras, pauses ontwards A forwards 

between folds of broad ligament below A in front of Fallopian tabe, traverses 
ingninal canal, and beoomei lost in corresponding labtam major. It oontatns 
a few mnscnlar fibres prolonged from the nteras, & a few twigs from the 
ovarian arteries. In the foetns a tabular process of peritoneam, the canal of 
Nack, accompanies it in the inguinal canal ; bnt this process is generally 

obliterated in the adalt. 

TftUopiftn Tnbei or Oviduct - Oommences at superior angle of uterus b/ a very minnte 

opening, the ostium inUntum^ and its canal remains very narrow along inner 
holf of the tnbe. Passing oatwards in free margin of broad ligament, and 
then carving downwards & baokwards towards ovary, it gradually expands 
fnto a wide trumpet-shaped extremity (fimbriatai extreniitv or morsus diaboii), 
■nrronnded by a series of fringe-like processes, the fimbria^ one of which is 
attached to the outer end of the ovary; the opening of which extremity, 
termed the ostium abdominale^ is, however, somewhat contracted. - In structure 

it presontsi 
fiEBOus Coat. 

Muscular Coat - Consists of external longitudinal h internal circular flbrea 

derived from the nterns. 

Mucous Coat - Covered with columnar ciliated epithelium, and thrown into 

numerous longitudinal folds, which folds are thick & broad in the outer 

bk wider part of the tube, and narrower & broken up into delicate ar« 

borescent processes in the inner k narrow part. This coat is continuoui 

externally with the peritoneam* 

Ovary - "Vide next Tablet. 

IiitfaXUeut of the Ovary - Bounded bnndle of fibrous tissue k muscular fibres, the latter 

derived from the uterus, extending from superior angle of latter organ to 

inner extremity of ovary. 

Organ of Rosenmiiller or Parovarium - A group of closed tubules lined with e?i. 

thelium, scatterea traiisvoi soly in broad ligament of uterus between Fallopiati 
tula & ovary, and connected together externally by a larger vertical tubo^ 
T^'hich de*ccii'ls for some distance along side of uterus. Is probably a rem* 

nant of the WolflBian body. 
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THE OVARY. 



Oraly flattened from above downwards. Lies in posterior part of broad ligament, below A 
behind the Fallopian tube; and is attached internally to the uteras by the lij(ament of the 
OTary, and externally to one of the fimbrise of the morsns diabolf. It is whitish in ooloar, 

and its snrface is smooth in the child, nueven & packered in the adult. 



STRUCTURE of the OVARY — Presents 

SEROUS COAT — Investing the whole organ except its anterior attached margin, 

which forms the hilnm, 

FIBROUS COAT, or TUNICA ALBUQINEA — Firm, dense, enclosing the 

STROMA — A reddish white vascular stmctare, the fibres of whioh, althongh forming a 

felted tissne, radiate somewhat from the hilum towards the periphery of the 

r* organ. Its peripheral or cortical portion contains the 

Graafian Vesicles, or Ovisacs - Abont 70,000 in number, varying in size 
from ^ to -^ of an inch iu diameter; from ten to tv^renty or thirty of them 
boing after puberty enlarged to from ^ to ^ of an inch or more. Each 

vesicle presents 1 
7. External ftbrO'Vasadar coat* 
2% Internal coat, or ovi'Capsule, 
J. Layer of nucleated cells ^ the viembrana granulosa* 
4, A transparent albuminous fluid, in whioh the ovum is first bus* 
ponded. - When the Graafian vesicle and its contained ovum are mature^ 
the cells of the membrana granulosa are heaped up at one point into a 
pyramidal eminence, the discus proligerus, in which the ovum is then found* 
- The Graafian vesicles enlarge one after the other, and approach the sur. 
face of the ovary, forming small projections beneath the peritoneum, and, 
at each menstrual period, one of them bursts and projects its contents 
into the Fallopian tube. 

The ovum, when mature, varies in size from ^ ^ to ^^ of an inch in 
diameter. Ic consists externally of a thick colourless transparent envelope, 
the vitdHne membrane or %ona pellucida, internally to which is the vdk or 
vitellus, composed of granules of various sizes imbedded in a more fluid sub- 
stance. In the yelk is the vesicula germinativa, or germinal vesicle, first 
situated in the centre of the yelk, and then towards the periphery near 
the surface of the ovary. Finally this germinal vesicle presents super- 
ficially a minute spot, the macula germinativa or germinal spat^ of from xiAss 
to 7^^ of an inch in diameter. 

The rupture of the Uraafian vesicle and the subsequent process of repair 
of the surface of the ovary give rise to the corpus luteum (Vide Physiology). 

VESSELS & NERVES — Arteries. The ovarian, anastomose with the uterine, and 
enter at the anterior or attached border of the organ. « Veins. Follow the 
arteries, forming tho pampiniform plexus, and open on the right side into the 
inferior cava, on tho left side into the lefb renal. - Lymphatics. Accompany tho 
blood-vessels, and open into the lumbar glands. - Nerves. From the ovarian 
plexus of the fym pathetic, the Fallopian ti>W also receiving a branch from one of 

the uterine nerves. 



THE EYE. 
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THE EYE 



Xs forme3 o! {hree coats or tunics ftnd throe refrftcting media or hoxnoani. 
The outer coat is formed by the tclerotic and the cornea. 
The middle coat is formed by the clioroid. behind, and, in the anterior part of the eye, by the eiliarffpro^ 

eesae$ and the tria, on the outer side ox which two latter are the ligamentum pectinatum and the eiUary 

muBcle, 
The inner coat forms the retina, which presents a prolongation non-nervous in stmctore, tJte oUiary 

portion of the retina, which latter extends as far forwards as the base of the iris. 

The refracting media or humours are:— 
The aqueous humour ; 
The lens and its capsule, which are held in position by the sospensory ligament ol the lens, or lonnlA ol 

Zinn. 
The vitreous body and its hyaloid membrane. 

The External Tunic of the Eye. 

The Sclerotic 

Is a strong fibrous membrane thicker behind than in front, which covers the posterior f of the eye. 
Its outer surface is white and smooth. It gives attachment to the recti and obliqui muscles, and is OOTiered 
in front by the conjunctiva. 

Its inner surface is brownish. It is connected with the choroid by a very fine cellular membrane, tlie 
lamina fusca, and is marked by slight grooves for the passage of the ciliary vessels and nerves. In 
front, close to the cornea, it covers, and gives attachment to, the ciliary muscle, and presents a circular 
groove, which forms the outer wall of the sinus circularis iridis, or canal of Schlemm. 

SehindfVrhere the optic nerve penetrates into the eye, i.e. about ^ of an inch to the inner side of the axis of 
the latter, it becomes continuous extemallv with the fibrous slieath of that nerve, and forms internally 
a thin cribriform lamella, tlie lamina cribrosa, which is pertorated by small openings for the 
of the nervous filaments and of the arteria centralis retina. 

In front it becomes continuous with the cornea by direct continuity of tissue, the latter membnme 
slightly encroached upon by the sclerotic, especially above and below. 
A few small blood-vessels permeate the fibrous structure of the sderotio. 

The Oomea 

Constitutes the anterior sixth of the outer tunic of the eye, on the front of which it forms a tSS^i 
hemispherical projection belonging to a smaller sphere. 

^ It is nearly circular, being, however, anteriorly a little wider in its transverse than in its vertical diameter 

Its circumference joins tlio sclerotic by direct continuity of tissue, and is slightly overlapped by the opaoitf 
of the latter, especiaUy above and below. Its posterior surface is, therefore, rather more extensive than 
the anterior, and is more exactly circular. 

Its degree of curvature varies in different individuals, and is greatest in youth. 

STRUCTURE OF THE CORNEA.— The cornea consists of a thick fibrous structure, the oomea proper, 
covered in front and behind by an elastic lamina and an epithelial coating. 

TnE CoBNEA Pbopeb — is formed of fibrous tissue continuous with that of the sclerotic, with which it is 
structurally homologous, its fibres being, however, softer and less distinct. It is divided into 
frequently communicating strata about sixty in number (Bowman), between which is found a 
homogeneous fluid material, which probably contributes to the transparency of the cornea. 
Tressure renders the cornea opaque by deranging the relative position of the strata, and modifyuig 
iheir relation to the fluid between them. 

tfKB Amtebiob and Postebiob Elastic Laiona (Bowman) — are perfectly transparent homogeneous 
membranes, very thin and brittle. When they are torn they curl up with tneir attached surface 
innermost. 

The posterior elastic lamina gives attachment towards the periphery of the cornea to the fibres of 
white fibrous and elastic tissue (Bowman), which form the ligamentum pectinatum, give origin 
to the ciHary muscle, and constitute the inner wall of the sinus circularis iridis or caniu of 
Schlemm. 

Thx Aktebiob Epithelial Coating — ^is formed of two or three layers of transparent nucleated cells ; the 
posterior of a single layer of cells only. 

The blood-vessels of the cornea terminate in loops at its circumference. They are principally de- 
rived from the vessels of the conjunctiva ; in man very few are derived from the ciliary vessels 
through the sclerotic (EoUiker). — The nerves, from 20 to SO in number, are derived from the 
ciliarv nerves, and pass into the cornea from the sclerotic ; they at first retain their dark out- 
line, out soon become transparent, ramify and form a net-work within the cornea proper.— 
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THE MIDDLE TUNIC of the EYE 



It tono/^ bf the choroid, bthlnd, and, In the Anterior part of the eye, bj thedliuy ^rooeiMI And tiie Iril, on tlio oottr rfdt 
r aC whion two Utter ere the ligementnm peGtinetnm and the cillaiy muede. 

The Choroid ^ 

li a Taicniar and pigmentary membrane of a dark brown eolonr, thicker behind than In front, which Uei between the 
•derotlo and the retina In the poeterior flTe-eizthe of the eje. It tranimlii the nenrea and a part of the reweli, whloh 
•apply the anterior parte of the eye. 

lie cwter tur/aei li connected with the eelerotlo by a fine eeUolar web, the lamina fneca. 

Ite {mn§rtur/aee li smooth and llee In contact with the retina. 

B^Mnd, It li pierced by the optic nenre. 

It li eontlnnona im front, oppoilte the fore-part of the ederotlc, with the cUlary prooeaeee, the Iria, the dllaiy mude, tad 
the Ugamentom pectlnatam. 

BTBUCTURB.— The stroma of the choroid It formed of a network of foelfonn cells and of aautomoelng itar-ehaped plnMal 
cella (KoUlker), and may be divided Into three layers as follows :— 

ZzTuuTAL, OR Vxiroirs Latju, contains a rich network of yelns. the yenss rorllcoesB, which form Tarionsly dtspoeed eorrsiL 
and eonyerge towards fonr or flye eqnldlitant trunks, which Utter Issue from the eye-ball midway between the eotBea 
and the entrance of the optic nerve. The larger branches of the short ciliary arteries pass forwards between the filni 
before thmr curve downwards to Join the capillary Uyer. 

MiDDLB, on Capilulrt Latib, or tunica Ruysehiana, preeente a very fine capllUry plexus, the meshes of whieh art 
smaller and more delicate near the optic nerve than In any other structure, but become larger in front. In which iltaatloB 
they are continuous with those of the ciliary processee. 

IXTERirAL. on PxoMSKTABT LATin. couslsU of a singU Uyer of remarkably regular hexagonal nucleated oeUs placed lide 
by side, and so loaded with cpttheUimi that their nucleus can scarcely be perceived. 

The lamina fusca contains a few star-shaped pigment oeUs, and U considered by Ktllliker to form part of the ehoiold. 

The Ciliary Prooesses 

Form, with the ciliary muscU, which lies on their outer side, a thickened anterior annular portion of the second ooat of the 
eye continuous In front with the ligamentum pectlnatum and the IrLi, and marked on ite inner or posterior surface by 
prominent converging pUite or folds, to which the above name U applied, which folds are intimately adherent both 
to the subjacent ciliary portion of the retina and suspensory ligament of the lens, the Utter of which preeente limiUr 
folds between which the ciliary processee of the choroid are received. 

The ciliary proceeses consist of Urse and small Irregularly alternating folds, numbering altogether between ilxliy and eighty, 
the number of the small folds iMlng about one-third of that of the Urge ones. 

Bach fold or process preeente a rounded Inner extremity situated behind the peripheral portion of the IrU, and an outer taper- 
ing prolongation which U loet on the Inner surface of the choroid. 

The dUary proceesee are similar in structure to the choroid, but less vascular. 

The Iris 

Preeente a peripJterol harder attached to the contiguous margins of the cornea and sderotic by means of the Ugamentai 
pe^natum and continuous with the ciliary processee, the cUlary muscU, and the choroid. ThU border U snrronnded Bf 
a renoua canal, the sinus drcuUris Iridls, or canal of Schlemm ; 

A% frnier tdgt, which forms the boundary of the pupil ; 

An anUrior turfatt variously coloured In different .individuals, and marked by wavy oonverging lines ; 

A poiUrior tur/aet covered with a layer of dark pigment, the uvea. 

STBUOTURE.— The Iris conslsU of a stroma of clrcuUrand radiating unstriped muscnUr and connective tlsrae flbree, e e a ti i r ed 
through which are a few ramified pigment celU, and on the posterior surface of which ii a thick Uyer of rounded pUmeBt 
eeUs continuous with the uigmentery covering of the ciliary proccMes and choroid. It Is stiU undecided whether la 
the adult the posterior epithelUl Uyer of the cornea U prolonged over the anterior surface of the iris as It U In ehlldheod. 
The radiating fibres of the iris are continued into the posterior elastic Umina of the cornea, forming festoon-llke mo- 

' " of the 



I, which constitute the properly so called ligamentum pectlnatum. The drcuUr and radiating muscnUr flbree 
iria form what have been wUed respectively the sphincter and the dlUtor muscles. The arteriee of the IrU are derived 
from the long and anterior ciliary, and from the vessels of the cilUry processee. Ite nerves are derived from the dUaiy 
nervee, whlw break np in the ellUxy musde before entering the iris. 

The Ugamentom Fectinatam 

Is a structure first deeerlbed by Hueck, which forms the prindpal connection between the mIddU and onter tnnlea of the eye. 
It la formed of radUtlng flbree of eUstic and connective tissue (XiOllker), which arise from the margin of the poeterior eUakla 

Ufldna of the cornea and from the point of Junction of the sclerotic and cornea. 
Some of theee flbree pass into the iris, forming Uie festoon-like processes which constitute the properly eo called UgaaentaiB 

peetinatnm, the others give origin to part of the fibres of the dllary musde, and form the inner bonndaiy of the liana 

drcnUris irldis, or eanaiof Schlemm. 

The Ciliary Moscle 

Is a ydlowish-white ring of radUting unstriped muscnUr flbrse, dtuated on the outer side of the dliaiy proce sm and front 
jDart of the choroid. 

Ite nnree arise from the ligamentum pectlnatum, and from the Inner surface of the ederotlc doee to the cornea. 

They pees backwards and outwards, and Join the choroid oppodte and beyond the dliair processee. 

Beneath, and concealed by, the radUtlng fibres, U a ring of drcuUr muscular fibres, which was long described aa the cOUiy 
ligament 

Ophthalmologlsto are far from being agreed as to the mode of action of the dllary musde. Some believe that it drawi the Una 
and the whoU dUary apparatus forwards and thU U certainly the case in some birds (R. J. Lee) ; others bdteve that It 
"^ reUzes the elastio suspensory ligament of the lens, and thus allows the Utter to assume a more droular form (Hdmhdta). 
The ezperimente of uelmholte appear to prove that through the action of thU musde a change U produced in the diape 
of th^lens. which change conalste In an increeeed convexity and a projection forwards of the anterior surfMe of that 
body, and m the iUghtly Incre as ed oonvexity without or neartr without displacement, of ite posterior surface. "^ 

ThejrascnUr and nerve-iniq^ly of the ligameatom pectlnatum and dlUiy muscle U the same as that of the iria. 
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THE BETINA 



Is a delicate nervous membrane, tlilcker behind than in front, translucent and of a light pinkish ooloor 
when fresh, bnt becoming wmte and opaque very soon after death. 

It lines in its posterior portion, or retina proper, the posterior 4 of the eye, and is continued forwards aa far ai 
the base of the ins bv its ciliary portion, a greyish memDrane destitute of nervous elements, which is 
intimately blended witn the ciliary processes, wmch lie in front of it, and with the peripheral portion of 
the suspensory ligament of the lens or zonula of Zinn, which lies behind. 

Its outer surface is in contact with the pigmentary layer of the choroid. 

Its inner surface rests upon the hyaloid membrane of the vitreous body. 

In front the retina proper ends in a jagged margin, the ora serrata. 

Behind, about ^V of an inch to the inner side of the axis o| the eye, the retina becomes continuous with the 
optic nerve, and presents a slight rounded eminence, the colliculus, which is formed by the expansion of 
the nerve fibres, and from the cenlnre of which the arteria centralis retims is seen to emerge. Exactly in 
the centre of the posterior part of the eye, the retina presents an elliptical elevated yellowish spot, the 
yellow spot, macula lutea, limbus luteus of Sdmmering, in the centre of which is a slight depression, 
the fovea centralis, formerly termed the foramen of Sommering, on account of its presenting somewhat of 
the appearance of a hole. 

STBUCTURE.— The retina presents for examination three layers, the membrana limifAng and the fibres of 
Muller. 

EzTEBNAL OB CoLUMKAB Latbb, ob Jacob's Mexbbahb — ^is foHued of rods perpendicularly disposed, 
intermixed between which are bulbous particles or cones, of which the broad ends rest upon the 
granular layer, while the pointed extremities are turned towards the choroid. Both rods and cones 
appear to be delicate cells with granular albuminous contents (IColiiker).. To the base of each cone 
corresponds a p3rriform cell, which forms the extremity of a fibre of Muller; whether the rods are simi- 
larly connected with Miillerian fibres is imcertain. 

MxTDLS, OB GhanuIiAB Lateb — is formed of two strata of nuclear particles and cells containing a very 
large nucleus (Kolliker), which strata are separated from each other by an intermediate transparent 
layer slightly fibrillated in the vertical direction. iTho outermost stratum is the thickest. The 
particles of the inner stratum are larger than those of the outer, and are flattened. 

Internal, on Nervous Layer— consiBts of an outer Btratum of nerve-cclla, and of an inner stratum of 
nerve nbres, which latter stratum is formed by the expansion of the fibres of the optic nerve. The 
2?ii!ti?®4* P^®*®?.* ^?x*J^° ^ six ramified offsets, by which thevare connected with each other, 
with the termination of the nerve-fibres, and with the corpuscles of the internal granular layer. The 
nerve-fibres are continuous with those of the optic-nerve ; they are disposed in small radiating and 
inter-conimunicating bundles, which form a delicate web with narrow elongated meshes. They have 
S^the neiveceUs ' consist of anr axis-cylinder only. They terminate by joining tlie offsets 

MiiMANA LiMiTANS— Is an extremely thin and delicate nucleated membrane, which separates the retina 
from the vitreous bodv. On its retinal surface it receives the insertions of the dehcato fasciculi of 
connective tissue, of which it is now believed that the inner part of the MuUerian fibres consists. 

P1BBE8 o» MuLLBB.— Their historv is still incomplete. Henle, indeed, believes that they are but artificial 
products, Uie result of coaguUtion byre-agents. They were first described as extending vertically 
from the ends of both the rods and the cones to the membrana limitans, becoming connected in their 
course with the nuclear particles of the granuhir layer ; their connection with the rods is, however, 
imcertain. It would also appear that the vertical fibres described in the inner layers of the retina are 
only cellular in nature. 

Over the TcUoio spot the nerve-fibres are absent; Jacob's membrane is formed of cones only, and these 
are small, though closely aggregated. 

Over the fovea centralis the granular layer is absent, as are also the fibres of Muller. The retina ia, 
therefore, very thin, so much so that the dark pigment of the choroid is distinctly seen through it, 
so as to give rise to the appearance of a foramen. 

Tmi CaiABY Portion of the Betina is formed of elongated nucleated cells, with flat or forked bases 
resting upon the membrana limitans, which cells are believed by Kolliker to correspond to the above- 
mentioned pyriform cells of the Mullerian fibres. 

The^teries op the Betiha are derived from a branch of the ophthalmic, the arteria centralis retina, 
which pierces the optic nerve, passes forward among its fibres and through the poms opticus, and 
divides into four or five branches, which latter are at first situated between the retina and the mem- 
"5^ i**?^* ^* "°^^ ^^^ between the bundles of nerve-fibres and form a delicate network in the 
Btratum of the nerve cells. These branches extend as far forward as the ora serrata, where they form a 
riroular ranillaiy plexus (Kolliker), but not a distinct circuhir vessel, m is tlie 'case in some animals. 
The vents follow tlic sftine course as the arteries. 
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THE HUMOXmS or BEFBACTING MEDIA of the EYE 

Are: 
The Aqueous Unmonr. . 

The Lena and its Capsule, which are held in position by the suspeokory ligament of the lens, or zonnia 

of Zinn. 
The Vitreous Bod*j and its Capsule or Hyaloid Membrane, 

AQueons Hnmonr 

Differs little from water, for it contains but a very small amonnt of solid matter, chiefly chloride of sodium. 

It fills the space between the cornea in front, and the lens with its suspensory ligament behind. This 
space forms in front of, and behind the iris, what used to be called respectively the anterior and pos- 
terior aqueous chambers of the eye. These terms were, however, based on an anatomical error, for the 
iris is now known to lie in the greatest part of its extent in immediate contact with the lens ; the only 
space therefore which remains behind tne iris to represent the posterior chamber is a narrow angular 
interval between the peripheral part of the iris, the sucponsory ligament of the lens, and the cHiarj 
processes. 

The Lens 

Is a double-convex transparent body, the convexity of which is greater on its posterior than on its anterior 

surface. 
It is situated between the iris and the vitreous body, and is held in position by its suspensory ligament. 
It is dosely surrounded by its capsule. 

Its anterior surface is in contact with the iris towards the pupil, but recedes sL'ghtly at the periphery. 
Ita posterior surface rests upon the vitreous body. 
Its circumference is surrounded by the canal of Tetit. 

STRUCTURE.— The lens consists of superposed concentric layers, the density of which increases with thei; 
depth, the superficial layers being soft and idmost pulpy, the central ones forming a hard nucleus. 
These layers are formed of tran^arent flattened fibres, which adhere to each other by slightly serrated 

margins, and in some of which are found transparent nuclei. 
They are divided in the foetus and infant into three triangular segments, the planes of separation between 
which segments accurately correspond on each of the two suriaces of the lens, but do not correspond 
with the jplanes of separation of the segments on the opposite surface, being on the contrary so 
arranged that each plane on one surface corresponds to the mterval between two of the planes on the 
opposite suriace. 

The fibres of eaca segment arise from the various points of the two planes bounding the segLMQL 
and pass to the periphery of the lens nearly parallel to each other. Having curved round 
the edge of the Ions, they belong, on its opposito suriace. to two different segments, and converge 
towards the boundary plane which corresponds to the bisecting line of the segment on the first surface. 
Thus the fibres do not pass from pole to pole, but from a plane on one side of the lens to a plane on 
the other. Those which arise near the pole on one side terminate near the peripheral extremity of a 
plane on the other, and vice versa. 

In the adult the planes bifurcate and multiply, and the segments become more numerous. The 

arrangement ox the fibres of each segment with respect to the planes remains, however, the 

same. 

Oapsnle of the Lens 

Is a transparent, structureless, elastic, brittle membrane, thicker in front than behind. "When ruptured, il 

curls up with its outer surface innermost. 
It closely surrounds the lens, from which it is, however, separated in front by a single layer of ^[ranulas 

nucleated polvgonal cells, which absorb moisture and break down soon after death, and thus give rise 

to the liquor Morgagni, wrongly described at one time as existing during life. 
It gives attachment in front to the suspensory ligament of the lens, and is joined behind with the hyaloid 

membrane. 

Snspensory Ligament of the Lens, or Zonula of Zinn 

Is a firm, transparent, structureless membrane, which is attached in front to the fore part of the capsule ol 
the lens close to its circumference, and wnich joins posteriorly the hyaloid membrane opposite the 
ora serrata. 

Its anterior surface presents small radiating folds, the processus eiliares zonulas, which are received betweoxi 
the ciliary processes of the choroid. 

Its posterior surface is separated from the hyaloid membrane by the canal of Petit. 

The Vitreons Body and its Capsule, or Hyaloid Membrane. 

The vitreous body fills the space between the retina and the lens, both of which it supports, and for the 

reception of which latter it is excavated in front. 
It consists of a periectly transparent albuminouB fluid, enclosed in a delicate structureless membrane, the 

hyaloid, from the inner surface of which it has been said, but not proved — at least not in the adult— 

that delicate fibres are given off to form more or less periect septa within the fluid part. 
The hyaloid membrane is connected opposite the ciliary processes with the suspensorv ligament of the 

lens ; further inwards it forms the posterior boundary of the canal of Petit; behind uie fena it is intt* 

mately united with the posterior lamella of the capsule of that b^^y. 
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APPENDAGES of the EYE & LACHBYMAL 

AJPPABATUS. 



The appendages of the eye are the eyebrowi. eyelids t oonjanctiTa, and the laohrsnnal 
apparatuB, which latter consiflts ot the lachrymal gland, lachrymal canals, lachrymal 
sac Sl nasal duct. 
SlyobrOWS.— Consist of thickened Integunent covered with oblique hairs. 

X^yelids,— Two thin movable folds, separated by the JUaura palpdnwrtim, the 

angles of which fissnre form the external ft ititemal canthL The inner canthos is 
expanded into the locus lachrymtUis, in which are seen the caruncula ladtrymalU 
St the plica BcmUunaru.—The edge of each eyelid is semilunar & thick (except 
opposite the l&cns lachrymalis), and presents internally the papiUa ladirymalU 
on the summit of which is the punctum Uxchrymale. 

The upper eyelid is the largest of the two, and the most movable on accoiinfc 
of its connection with the levator palpebraa superioris. 
The eyelids consist of :— 

1. Integument, subcutaneous areolar tissue, palpebral portion of the orbion. 

laris; 
S. Tarsal cartilages with the palpebral & tarsal ligaments, the tendo oonll 
& the tensor tarsi muscle '.^and also, in the case of the upper eyelid the 
tendon of the levator palpebral superioris. — The superior tarsal cartilage 
is the thickest, and is broadest in the middle ; it gives attachment to 
the tendon of the levator palpebrsD superioris. The inferior one is nar. 
row, and nearly uniform in breadth. 
8. Palpebral portion of the conjunctiva. 
4. Meioomian glands and eyelashes. 

COI^IUlCtiyai.— 'Presents an ocular ft a palpebral portion^ between which are 

comprised the ntperior ft the ir^fericr palpebral folds, of which folds the former is the 
deepest. 

OculiAr Portion — ^is the thinnest and least vascular, and is subdivided into x 
COBNlCAL Portion— Ck)nsi8ts ahnost entirely of an epithelial layer, the 
underlying membrane being extremely thin ft transparent and inti. 
mately blended with the anterior elastic lamina of the oomea.— Its 
vessels form delicate capillary loops round the circumference of the 
cornea, over which, in the foetus, they extend for some distance. 
BCLEEOTIC POBTION— la thicker and more vascular than the foregoing, 
but still transparent ft nearly colourless, and is loosely connected to the 
globe. — ^At the inner canthus of the eye it covers the caruncula lacho*. 
mails and forms the plica semilunaris. 

Palpebral Portion — is thick, opaque, ft highly vascular, and presents nume. 
rous paplllee, which, when hypertrophied, constitute the disosse called 
granular lids. 

liftChrym&l Ol&nd — is a conglomerate gland of the size ft shape of ?n 

almond, and is situated in a depression of the outer ft front part of the roof of 
the orbit.— It presents : — 

Upper convex, ft under concave surfaces. 
Posterior border — Receives the vessels ft nerves of the gland. 
Anterior part, or Palpebral Portion — la separated horn the remain, 
der of the gland by a slight depression, and is adherent to the uppet 
eyelid ft conjunctiva. It gives off ftt>m 6 to 8 excretory ducts which 
open into the upper fold of the cox^iuictiva. 

IiftOllTy nXSl Canols — Begin at the puncta lachrsrmaUa on the summit of the 
papilhe lachrymales. — They pass respectively upwards ft downwards for a 
short distance, and then bend inwards ft open into the lachrymal sac. 

XiSLClirymal SctC — is the upi)er dilated x)art of the nasal duct. It lies in 

the lachrymal groove, and is crossed in front by the tendo oculi, and behind by 
the reflected aponeurosis of the same, ft by the tensor tarsi muscle. It consists 
of a fibrcelastic coat lined internally by mucous membrane. 

N&SStl ]Duct — Is a membranous canal | of an inch long, contained in an 

osseous canal formed by the superior maxillary, lachrymal ft inferior turbinated 
bones. It is directed downwards, backwards ft a little outwards, and opens into 
the inferior meatus. It is narrowest towards its middle. Its inferior orifice la 
partly closed by a fold of mocoua membrane forming an imperfect valve. 



THE EAR. 
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THE BXTEBNAL EAB 



Consists of the pinna or aariole, k the external auditory oanal. 

Pinna or Auricle 

Presents for examination the:— 

CoiK?ui,— Central deep cavity, oioad abora, narrow below, leading into Ite 

anditory canal. It baa in firont of it the 
Tragus, — A conical eminence Areqnently oorored with haira on Sta nndar rar. 

face; and behind it the 
Antitrngns, — A smaller eminence leparated from the ibrmer by a deep notol^ 

the inclsara intertraglca.— The 
JfcUx, — The prominent carved margin of the pinna, internal to which la tha 
Fotta of the Helta, — A long narrow groove which follows the inner margin 

of the helix, and is bounded internally by the 
Aniihelia, — Anothor curved ridge broader than tha helix, and which forma tha 

poaterior boundary of the concha. It biftireates above, so as to encloea tha 
Fossa of the AnUheli», — A triangular depression comprised between tha 

front part of the helix and the two divisions of the antlhellx. 
I'Obule, — The soft pendulous portion of the auricle. 

Structure of the Pinna or Auricle — Presents for axamlnaUon the I 

Cartilage of the Pinna — RoprosonU the greater part of the pinna, mlnna 
the lobule. The portions which fbrm the concha and the tntfus are also 
prolonged inwartls to form the outer or cartilaginous portion of the external 
anditory canal. It is attached by dense fibrous tissue to the rough margin 
of the external auditory meatus of the temporal bone. 

It is wan ting between the tragus A, the fW>nt part of the helix. It presenta 
several fissures or slits ; a vertical fissure on the lower k fh)nt part of the helix j 
a vertical fissure on the fVont part of the tragus ; the helix and part of tha antl. 
helix are separated ImIow flrom the antitragus l^ a deep vertical alit which 
cnU off a bendulous tail-like process, the processus caudatus ; two or three 
irregular flssuros, the fissure of Santorlni, divide transversely the portion of 
the cartilage which enters into the structure of the external anditory oanaU 
Fibrous Tissue— piiu up the doflcienciaa of the cartilage, and bridgea over 

tlie slits, forming the intrinsic ligaments. 
liigamenta — The extrinsic ligaments are two in number, and connect the helix 
k the tragus to the root of the sygoma, and the concha to the mastoid prooesi. 
Muscles — Are:— 

Extrinsic : — Attollens, Attrahens ft Retrahens Aurem (v. Ms. of the Face). 
Intrinsic— Are six small bands of pale muscular fibres termed i 

Ifelicis Major — Lies vertically upon the anterior border of the helix. 
HeHcis Minor — Llea obliquely upon the portion of the helix, which 

springs from the bottom of the conclia. 
Tragieus — Lies vertically on the outer surflMe of the tragus. 
Antitra^gicus — Extends obliquely fWnn the outer surflKse of the antitragus 

to the processus caudatus of the helix. 
Transvci'sus AurieuUe — Radiates on the cranial surfhce of the pinna, 
from the convexltv of the concha to the prominence correq>onding to 
the fossa of the helix. 
Ohliq uus Aitriculoi — ^Extendson the cranial surfhoe of the pinna, f^om the 
convexity of the concha to prominence corresponding to the fossa of 
tlie antlhellx. 
Intes iment — Is closely adherent to the cartilage, and presenta numerous 
■•4^i*';eou8 glands, especially in the concha ft in the fossa of the helix.— 
>YHh the subjacent areolar Ussue it forms entirely the lobule. 

Vessels & Nerves. — The vessels are derived fVom, or open into, the occipital, 
jiOBterlor auricular ft temporal; the nerves are derived fW)m the neal 
anricidar ft auriculctemycBiJ, and fhnn the auricular branohea or tha 
pneumogastrio ft fBciaU 
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EXTERNAL AUDITORY CANAL 



£1 an irregular tiarrowing canal 1^ inches long, and directed:— • 
forwards & inwards, — inwards, backwards & upwards, — ^inwards, 
forwards & downwards in the first & second quarters, and in the 
second half of its course respectively (Sappey, Soemmering). If| 
however, the pinna, and with it the outer or cartilaginous portion 
of the canal, he drawn upwards & backwards, the canal will be 
straightened to a great extent, and will then be seen to pass nearly 
directly forwards, inwards & slightly downwards. It is flattened 
fh)m before backwards externally & from above downwards inter- 
nally, and is narrowest towards its middle. Its floor is longer than 
its roof, owing to the obliquity of the membrana tympam. 

Btractnre of the External Auditory Canal — The external 

auditory canal is formed of cartilage, fibrous tissue & bone lined 
by integument, and is divided into a cartilaginous & an osseouf 
portion. 

Its integument is tliin and closely adherent^ and present! 
hair follicles & sebaceous glands near the orifice, and also 
numerous ceruminous glands in the dense subdermic tissue of 
the cartilaginous portion. Its vessels are derived from, or open 
into, the posterior auricular, temporal & internal maxillary ; its 
nerves are chiefly derived from the auriculo-temporaL 

Oartilaginoua Portion — ^Is about | an inch long. It is formed by the 
prolongation inwards of the portions of the cartilage of the 
pinna, which form the concha & the tragus, and is firmly 
attached to the margin of the external auditory meatus of the 
temporal bone. The cartilage is deficient at the upper & back 
part of the canal, where it is replaced by strong fibrous tissue. 

OBseoua Portion— Is about f of an inch long. It is formed below & 
in front by a curved plate of bone, which results from the 
extension outwards of the tympanic plate or ring of the foetal 
bone. Its outer end is dilated, and presents a rough margin for 
the attachment of the cartilage of the pinna. The circumference 
of ijs inner end is marked, except at its upper part, by a narrow 
groove for the insertion of the membrana tympani. 
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MIDDLE EAR or TYMPANUM 



In an irregular caviiy compressed from without inwards, sitoated between 
^ the external auditory meatus and the labyrinth, between the carotid canal 

and the mastoid cells, between the anterior surfaoe of the peteooi bone 

and the jugular fossa. 

Oater Wall 

Is formed by the membrana tympani, and by a small portion of bone 
surrounding it. 

The membrana tympani is nearly circular, its vertical diameter being, how* 
ever, rather the largest. It is obliquely directed downwards and inwards. 
Its circumference is contained in a groove which surrounds, except at 
its upper part, the circumference of the inner end of the meatus, it is 
formea of three layers, cuticular, fibrous, and mucous. The handle of 
the malleus descends between the inner and middle layers in their 
upper half, and draws the membrana tympani inwards. 

Behind, and in front of, the upper part of tne membrana tympani are the 
apertures of the iter chord oo posterius, and of the iter chordoD anterius, or 
canal of Hngnicr, by which the eborda tympani enters and leaves the 
tympanum. 

A little below the latter opening is that of the Glaserian fissure, which 
gives passage to the long process, or processus gracilis, of the malleus 
and to the laxator tympani muscle, the former being, in the adult 
attached by bone to the sides of the fissure. 

Inner Wsdl presents: 

A large rounded eminence, the prom on torjr, formed b^ the projection in- 
wards of the first turn of the cochlea; its surface is grooved for the 
passage of the branches of Jacobson's nerve. 

Behind the promontory are seen, the fenestra ovalis above, and the fenestra 
rotunda below . The former leads into the vestibule, and is closed by 
the base of the stapes and its annular ligament. The latter leads into 
the scala tympani of the cochlea, and is closed by the membrana 
tympani secundaria. 

Behind and between the two fenestrre is the pyramid, a small conical 
eminence, the apex of which presents an opening^ from which the tendon 
of the stapedius muscle, contained in the pyramid, is seen to proceed. 

Above and oehind tlie foregoing parts is a slight ridge which indicates 
the position of the aaueductus Fallopii as it passes backwards and then 
downwards in the 2nu and Srd parts of its coarse. 

Posterior Wall 

Presents the openings of the mastoid cells. 

Anterior Wall 

Presents at its upper part the orifice of the canal for the Tensor tympani 
muscle and, below this, the opening of the osseous portion of the 
Eustachian tube. The two canals are separated bv a thin plate of bone, 
the processus cochleariformis. The opening of the former is sitoated 
upon a small eminence, the anterior pyramia. 

The Floor 

Corresponds to the jugular fossa. It presents the small opening through 
whicn Jacobson's nerve penetrates into the tympanum. 

The Roof 

Is formed by a thin plate of bone, which corresponds to the anterior 
surface of the petrous bone. 
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THE OSSICLES of the TYMPANUM 



Are three in number, the malleus, the incus, and the stapes. / 

The malleus and the incus, taking a general view of their arrangement, 
are elongated from aboTC downwards, and from without inwards,' 
and are parallel to each other and to the membrana tympani, to 
the upper part of which they correspond. 

The malleus is situated in front of the incus, and adheres by its outer 
side to the membrana tympani, which it draws inwards. 

The stapes is placed horizontally at the lower extremity of the incus, 
and is at right angles, or nearly so, with the incus and also with 
the malleus. 

The three bones are joined by two delicate articulations; they are moved 
by four muscles (counting the laxator tympani minor as a muscle), 
and are held in position by four ligaments. 

Tho Malleus presents a head which is attached to the roof of the tym- 
panum by its suspensory ligament, and which articulates with the 
mcus : — 

A NecJs, which ^ves attachment to the laxator tympani muscle (Gray, 
Quain). 

The manubrium inserted between the mucous and fibrous layers of the 
membrana tympani ; — 

The pro€€99ut ffracilU, which extends forwards and outwards into the 
Glaserian fissure and gives attachment to the laxator tympani muscle 
(Sappey, Gray). In the adult it is connected by bone to the sides 
of the fissure. 

Theproeetsui &rms projects outwards towards the upper part of the mem- 
brana tympani, and gives attachment to the laxator tympani minor. 

Tho IncllS presents a body, which articulates with the head of the malleus, 
and is attached to the roof of tho tympanum by the suspensory 
ligament of the incus ; — 

The long process, which is nearly parallel to the handle of the malleus, 
and presents at its extremity a nodule of bone : — 

The Oi orhiculare, which is separate in the fa3tus ;^ 

The short process attached by the posterior ligament of the incus to the 
posterior wall of the tympanum. 

The Stapes presents a head articulated with the long process of the 
incus: — 

A necJs, into which the Stapedius muscle is inserted ;— 

Two Crttra, which connect the neck with the base ; — 

The Base, connected by its annular ligament to the margin of the fenestra 
ovalis. 
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THE MUSCLES of the TYMPANUM 



Are four in uumber^ counting the Laxator tympani minor ;~> 

ToiUOr TympanL Or. — From under surface of apex of petrous bone and 
from the cartilaginoua portion of the Euataohian tube. Paaaeii 
backwarda and outwards in its canal, from whenoe it is reflected 
outwards over the processus oochlearif onnis. 

Insert — Into the inner part of the manubrium of the malleus near its 
root — Suppld. by a br. from otic ganglion. 

Laxator Tymiiani* Or. — From spine of Sphenoid and from Eustachiaii 
tube ; passes backwards and outwards through QlaMfiltn fissure. 

Insert — Into processus graoilisof malleus (S^ppey), 4>r into neck of 
malleus just above the processus (Qraj, Qualn).---Suppld. by tym- 
panic br. of facial 

Laxator Tymi^ani Minor. Or. — ^From upper and back part of meatus 
aumtonus est 

Insert — Into the processus brevis and into the handle of the malleus. — 
Is generally considered to be only a ligament 

Stapodins. Or. — From the interior of the pyramid. — Emeiges from apex 
of pyramid. 

Insert — Into back of neck of stapes. — Suppld. by tympanic br. of facial. 

ACTIONS. The Tenser tympani draws inwards the manubrium of 
the malleus, and consequently the membrana tympani, and thus 
increases the tension of the latter. The Laxaion produce the 
contrary eflect The Stapedius inclines the stapes backwards, 
and is believed to compress the fluid contents of tne vestibule. 

Vessels and Nerves of the Tympanum. 

Artories. The tympanic, from the internal maxillaiy, and the stylo- 
mastoid, from the posterior auricular, form a vascular circle round 
the membrana tymnani — ^The other arteries are small ; they are 
the pc*trofal branch of the middle meningeal entering througli 
hiatus Fallopil, twigs from internal carotid perforating posterior 
wall of carotid canal, twigs from ascending phaiyngeal ascending 
along Eustachian tube. 

VoixUk ^oin middle meningeal and pharyngeal veins. 

Konrefl. Are : — a filament from otic ganglion to tensor tympani ; — tym- 
panic branch of fadal, to stapedius and laxator tympani ; — tympanic 
branch of gloeso-pharyngeal or Jacobeon's nerve , suppUes mucous mem- 
brane of tympanum, and gives off branches of communication to carotid 
plexus^ great petrosal nerve and otic ganglion ;— chorda tympani 
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THE INTERNAL EAB or LABYRINTH 

Consisto of a series of cavities, the osseous labyrinth, channelled out of the substance of the petrous bond, and 
lined throughout by a thin fibro-sorous membrane, the free surface of which secretes a lympid fluid, porilympb 
or liquor Cotunnii, in which fluid floats a closed membranous sac, the membranous labyrinth, which lattor 
is very similar in shape to, but is smaller than, the osseous vestibule and semi-circular canals, and which is 
itself filled with a serous lympid fluids endolymph. Some minute structures recently discovered in the cocUoa 
also form part of the hibyrinth. 

Osseous Labyrinth 

Consists of the vestibule, the semi-circular canals, and the cochlea. 

Vestibnle 

Is the central cavity of the labyrinth. It is situated on the inner side of the tympanum. It commmii* 
oatcs^ in front, by a Lu*go opening, with the scala vestibuli of the cochlea, and behind, by fin 
opemngs, with the semi-circular canals. 

On its outer, or tympanic wait, is the fenestra ovalis, which is closed by the base of the stapes and its annular 
ligt., by which fenestra the cavity of the vestibule communicates with that of the tvmpanum. 

Its intier wall presents in front a small circular depression, the fovea hemispherioa, which corresponds to the 

saccule, and at the lower part of which several minute foramina, forming the macula cribrosa, are seen to 

ffive passa^ to the filaments of the saccular branch of the vestibular nerve ; behind the fovea, and 

Dounding it posteriorly, is a vertical ridge, the crysta or pyramidal eminence. Behind this is the opening 

of the aqueductus vestibuli. 

On its roof, above and behind the fovea hemispherica, and separated from it by the pyramidal eminence, ii 
the fovea semi-elliptica, a small transversely oval depression, which corresponds to theutricule, and presents 
another similar macula cribrosa for the passage of the utricular and ampullar branches of the vestibular 
nerve. 

Semicircular Canals 

Are situated behind and a little above the vestibule. They are three in number, and are termed respectively 
superior, posterior, external. £Ach one is at right angles with the two others. 

The superior and the posterior are vertical. The former is placed at right un^ius with, the latter is parallel to, 
the posterior surface of the petrous bone. They both present a dilatation, or ampulU, the former at its 
outer, the latter at its inferior, extremity. They join at their opposite extremities, which open by a com- 
.\^ mon orifice at the posterior and inner part of the vestibule. 

The external semi-circular canid is horizontal, and directed outwards and backwards. It is ampullated at its 
outer extremity. 

Cochlea 

Is situated in front of the vestibule. In shape it resembles a snail shell. 

Its base is directed inwards, and corresponds to the anterior of the two depressions at the bottom of the 

internal auditonr meatus. It is perforated by numerous small openings for the passage of the fihimenta 

of the cochlear branch of the auoitory nerve. 

Its apex is directed forwards and outwards. 

The cochlea presents for examination the modiolus or columella, the spiral canal, and the lamina spiralis. 

The Modiolus— is the central axis of the cochlea. It is conical in shape. Its base corresponds to the base of 
the cochlea, and presents the apertures above-mentioned. Its apex is situated within the last coil and at 
the apex of the cochlea, and it is expanded into a semi-funnel-shaped lamella, the infundibulum, wUeh 
blends externally with the parietes of the cupola. Its outer surface forms the inner wall of the spiral 
canal. Its centre is channelled by the tubulus centralis modioli, and by numerous smaller canals for 
the passage of Sknall arteries and of the filaments of the cochlear nerve. 

Thi Spiral Canal— takes two turns and a half. It diminishes in size as it api)roaches the apex of the 
cochlea, and terminates in a closed extremity, the cupola. It has been described till lately as being 
divided bv the lamina spiralis into two scalse, the scala tymnani and the scala vestibuli, the former 
of which 18 turned towards the base, and the latter towards the apex of the cochlea. 

The Lamina Spiralis— Winds spirally round the modiolus. It i>rcscnts an of soous part or osseous sone, 
broad at the base of the coculea, much narrower at the apex, which zone extends from the modiolus about 
lifilf way across the spiral canal, and is continued to the o|iposite wall by a membranous {>ortion, 
or membranous sone. The osseous sone consists of two thin lamellsD of bone, between which are 
numerous minute canals for the passage of the filaments of the cochlear nerve. For the membranous 
Eone see minute structures of co<mlea. 

The scala tympani is closed below by the membrane of the fenestra rotunda, and communicates with the aque- 
duct of the cochlea. The scala vestibuli communicates with the vestibule. The two scalce communicate 
with each other at the apex of the cochlea by a common opening, the ** helicotroma." 
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7BK MEMBRANOUS LABYRINTH 

Is a oloflod sac corre^ndinf? in shape to, but smaller than, the osseoos Teatibulo and semicircular oanala, in 
which it is contained. It floats in the perilymph, contains the endolymph. and supports the terminal rami- 
fications of the vestibular branch of the auditory nenre, by which it is held in position. Ilie canalis coohlen 
of Koissner (soe minute structures of the cochlea) communicates with the saccule, and is now described as a 
part of the membranous labyrinth. 

Veatibnlar Portion 

Contists of two sacs, the utricule and the saooole, which are generally bolieTed to haye no oommunicattoii with 
each other. 

The Utriculk is the largest. It is transversely oval, and is situated behind the saccule, opposite the fovea semi- 
elliptioa, at the upper and back part of the oeseous vestibale. It oommt^iioates behind by five openings with 
the membranous semicircular canals. 

The Sacculb is the smallest. It is globular, and is situated a little below, and in front of the utricule in tlM 
fovea homispherioA close to the opening of the soala vestibuli of the oocnlea. 

MembranooB Semicircnlar Canals 

Are similar to the osseous semicircular canals in number, form and situation, but are only about one'third thtir 
diamoter. They open into the utricule by five orifices. 

The membranous labyrinth is semi-transparent, and is usually described according to Kollikor as being formed of 
three layers ; the outer layer containing tbo blood vessels, the terminal ramifications of the vestibular nerve 
and pigment cells, and being very similar to the outer layer or lamina fusoa of the choroid : the middle layer 
bein^ transjKiront and Rimilar to the hyaloid membrane of the eye, but being slightly striated ; the inner layer 
oonststing of polygonal nucleated epithelial cells. Both Hirschield and ^ppey, however, recopfnise only an 
outer layer of connective tisbuo containing vessels and nerves and a few pigment cells, and an mner layer of 
pavement epithelium. — The walls of the utricule and saccule are thickest at the points where the filament! 
of the vestibular nerve, are distributed to thom, and thoy present at those poiLts two small collections of 
a pulverulent calcareous material, the otoconia, formed of Hiinute crystallir.o grains of carbonate of 
lime (Brosohet). It is only in the lower vertebrata that the o4ocoi«ia is colli clod into two hard masses or 
*'otolith)i" (Breschet, Sappey). A similar oaloareous materia) exists in the cells lining the ampnUie of 
the semiciroular canals. (Bowman). 

The Auditory Nerve 

Divides in the internal auditory meatiu into two branches, the vestibular and the ooohlear nenrei. 

VesUbalar Nerve 

Divides into three branches, the divisions of which branches pass through the small openings at the upper and 
back part t)f the cul-de-sac at the bottom of the internal auditory meatus, and are distributed to the ntrioolt^ 
the saccule, and the ampullie opposite the masses of otoconia. 

Cochlear Nerve 

Divides into numerous filaments, which pass through the small openings at the base of the modiolus, and through 
the minute canals in its axis. These filaments bend outwaros between the plates of the lamina spiralis, form- 
ing a plexus, in which ganglion-cells are found ; branches from this plexus perforate the lower edge of tiie 
osseous zone of the lamina spiralis, (habenula perforata) and form radiating bundles comprised partly within 
the osseous and partly within the membranous zone ; the terminal filaments of the cochlear nerve are oelieved 
to be connected with the spindle-shaped cells of the organ of Corti. (KoUiker)* 

The Arteries of the Labyrinth 

Are first the internal auditory artery, a branch of the basilar artery or of the superior cerebellar, which artery 
preseiitsa similar distribution to that of the auditory nerve, secondly branches from the stylo-mastoid arteiy. 
They form a minute capillary network on the walls of both the osseous and the membranous labyrinth. 

The veins accompany the arteries. 
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THE MINUTE STBUCTUKBS of the COCmLEA 



V 



Were described by Keissner and by Corti in 1861, but they remained naulj 
unknown up to a oomparatiTely recent date. 

The membranous sone of the lamina spiralis is now known to be compoeed of 
two membranea, the membraoa basilaris or basilar membranCi irfiicfa bounds 
the scala tympani, and the membrane of Corti. 

The membrane of Corti, membrana tectoria, arises from the inner part of the 
limbus laminsB spiralis or denticulate lamina of Todd and Bowman, which 
latter is a thick periosteal dcTelopment, whidi corers the upper oryeeti- 
bnhir surface of the osseous portion of the lamina spiralii in its outer fifth, 
and which presents numerous tooth-like procosses. Between the denticulate 
lamina and the margin of the underlying Done is a grooTe, the sulcus spiralis, 
the lower edge of which it is that mvoa attachment to the basilar membrane. 
Both the Barilar membrane and the membrane of Corti are attached dose 
together to the outer wall of the spiral canal, the ligamentum spirals (which 
ii perhaps muscular in structure, Todd and Bowman) serring for the attach- 
ment of the former. Between the basilar membrane and the membrane of 
Corti is comprised a narrow canal, the scala media (Kolliker). 

Another membranous partition, the membrane of Beissner, arising from the 
inner part of the limbus laminie spiralis becomes aXao attached to the outer 
wall of the spiral canal, and cuts off from the scala Testibuli a three-sided 
prismatic canal, the canalis cochleas. 

The canalis cochleie passes upwards into the cupola, where it ends in a 
blind pointed extremity, and downwards to near the restibule, where it ends 
in the same manner ; a small duct, the canalis reuniens (Henaen) joins its 
vestibular ond to the saccule, and renders its cavity continuous with that of 
the latter. 

The scala media contains the organ of Corti. This latter consists of rods and 
elongated cells which stuid on the membrana basilaris on each side of an 
intenrening space. The rods are arranged in two rows. Tbey incline towards 
each other, and meet like the beams of a roof over the intervening space. 
Where they meet they are flattened, and form quarlrilateral plates, wnich are 
directed outwards, those of the inner row overlying those of the outer, and 
both together presenting an appearance similar to that of the rows of keys 
of a piano. 

The cells are arranapod verticollv, or in a slightly oblique direction, on each side 
of the rods, and have stiff cilia projecting from their upper extremity. The 
inner sot of ceUs, cells of Claudius, form a single line. Those of the outer 
set, pedunculated colls of Corti, are three deep ; a few spindle-shaped cells, 
cells of Deiters, are interposed oetween the latter. 

A very delicate membrane, the membrana reticularis (Kolliker), mainly formed 
of squamous epithelial cells, extends from the line of contact of the rods to 
the outor wall of the cochlear tube. It is perforated by the cilia of the cells 
of Corti. Its use is supposed to be to keep the cells and rods in their places. 

The remaining part of the basilar mombr:me is covered with hexagonal epithe- 
lial cells. Largo epithelial cells nlso fill the sulcus spiralis. 

The free edge of the osseous zone is perforated, just above the attachment of 
the basil^ membrane, by numerous small apertures for the passage of 
the radiating branches of the cochlear nerve, and is termed the habenula 
perforata. The terminal filaments of the nerves are probably connected with 
the spindle-shaped cells cvf the organ of Corti. 
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APPENDIX 



TO THE 



ORGANS OF THE SENSES. 



The OUlMtory OalUi of Bchnltae. 

Two Idnds of epithelial strnotnref are foand in tbe olfaoiorj region, oolnmnar cells & 
■pindle-ahaped oelli. The Utter coniist of a large oloar nnolens sarrounded hj only a small 
amoant of granular protoplasm, and thej are bj far the more nnmerons. 

The daep ends of the columnar cells taper to a point, and are prolonged into processes, 
which branchy anastomose with each other, and form a plexns in the deepeir strata of the 
epithelinm. 

The iprndU'thaped cells are grouped round the tapering ends of the oolnmnar cells, an^ 
amongst their anastomosing processes. Thej giro off two processes, a superficial one & a deep 
one. The superficial processes are cylindrical or very slightly tapering i they pass up to the 
free snrfaoe between the columnar cells, and are now stated to terminate abruptly, in man h 
mammals^ at the same lerel as these.* The deep processes are less regular, more delicate, & 
varioose. 

Statements differ with respect to the connexions with nerres of the deep processes of the 
structures just described. According to Ezner, the deep processes of both structures join in one 
h the same plexus, the fibres of which are continuous witn nenre-fibrils. According to Sohultse, 
it is the deep processes of the spindle-shaped cells only that are continued into nerTc-fibres. 
Mr. Newell Martin upholds the riews of Sohultse. 

* la Urds, smphibis k reptilet, the saperflclal procettM of the ipindle-thaped eells an prolonged into fine 
briillei. 
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Tenon's Capsule^ or Tunica Vaginalis Ocnli. 



The old description of Tenon's capsule has reoontly been reriTed in a modified form by 
Bcbwalbo and bj the Editors of the 8th Edition of « Qaain's Anatomy" : -This capsnle would oon« 
fiist of two membranons layers lined with flattened epithelioid cells ; and these layers would 
enclose a lymph-spaoe whioh woold commnnioate with the lymph-spaoe between the sclorotio & 
choroid. This capsnle separates the eyeball from the fat of the orbit, and enables it to glide 
freely on the snrronnding structures. The tendons of the recti & obliqui moBdes perforate the 
capsule in front, to reach the sclerotia 
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THE STRUCTURE of the CORNEA. 



Aooording to the oarefol description of Rollet^ whioh is endorsed hy Profs. Sharpej & 
Sohifer, what has hitherto been known as the anterior elastic /amina of Bowman is no longer to \m 
described separate! j : This stratnm does not differ materially from the remainder of the coram 
proper, as will presently be shown. Counting from the surface towards the deeper parts, the 
layers of the cornea are therefore as follows : - Anterior layer of epithelium^ cornea proper^ posterior 
elastic lamina^ posterior layer of epithelium^ or endothelium^ as Rollet calls it. - The new discorerifli 
in connection with these layers may be summarised as follows : - 

Antebior later oy Epithklium - Is of the stratified variety. The deepest cells are colum- 
nar in shape. Their base, which rests upon the cornea proper, is flattened ; and, when seen im 
profile, it presents a highly refraotile line, the hasal hem or border^ Their apex is rounded, and 
capped by one or more of the cells of the layer aboTC. Above these columnar cells, are two or 
three layers of rounded or polygonal cells, with more or less marked angular projections or rib^ 
separated by interrening furrows. Some of these cells, ih.^ fingered or digitate cells of Prof. Clelani^ 
■end elongated processes between the columnar cells below. Quite suferficially^ there are three 
or four layers of flattened cells, most of which hare retained their nucleus. 

CoRKXA Proper - The fibres of the several inter-communicating strata described by Bow* 
man appear to cross each other at right angles. They are collected into small bundles separated 
by tiie matrix or ground substance, whieh latter is especially abundant between the strata. Ifc 
Is between these strata that the corneal corpuscUs^ the corneal cell-spaces, and the canals of Reck* 
Hnghausen are found. 

The corneal corpuscles correspond to the oorpnsoles of other oonnectiTe tissues. They are 
large branching cells, the processes of which join with those of their neighbours, both of the 
same & of adjoining strata. They are fiattened from abore downwurds, and expanded laterally s 
in vertical sections they appear as fusiform swellings; it is only in horisontal sections that their 
true form & relations are seen. Their protoplasm ui dear ft hyaline, except near the nuclea% 
where it is more or less granular. 

These corpuscles lie in the corneal cell-spaces, which, though being a little larger than tba 
contained corpuscles, correspond to them in figure ; and give m anastomosing tubular oflseti^ 
which ensheatne the processes of the cells. 

The system of these cell-spaces & tubules forms what are called Recklinghausen's canals* 
These are continued into the cell-spaces of the sclerotic, and serve tor the passage c^ Ivmph h 
leocopytes. They can easily be injected by introducing the nozsle of a small syringe into the 
corneal tissue, using a thin fluid, and employing a low pressure : a network of stellate anasto- 
mosing figures then immediately appear. If too consistent a fiuid be used, or too great foroe 
employed, the injection matter becomes extravasated between the bundles of fibres of the corneal 
tisnie; and the appearance produced is that of minute varicose canals running at right angles to 
one another in the several strata. 

Thi so-CALLiD Amtsrior ELASTIC Lamuta Of BowxAM is simply a layer of corneal tisso* 
slightly condensed, free from corpuscles ft cell-spaces, and in which a few oblique fibres, the 
Hnding fibres^ orfibra arcuata of Stutzfasem^ are seen to pass towards the surface. 

The Posterior Elastic Lamina, or Mshbrans of dbsobmet or dbxours, is perfectly trans- 
parent ft apparently structureless ; firm ft elastic, but very brittle i unaffected by acids, alkalies, or 
boiling water. It is covered posteriorly with a single layer of flattened polygonal nucleated 
oeUs Cv* WS^ 866). 

The Nerves of the cornea have been carefully studied of late by Cohnheim, Bollet, Kleia 
ft others. They are derived from the ciliary nerves, and are from forty to fifty in number. Thsry 
at first retain their dark outline, but soon become transparent. They then ramify, and form 
a relatively oobxwq primary plexus throughout the laminated strooture. From this primary plexa% 
two sets of branches are given off, those which supply the cornea proper and those which supply 
the anterior epithelial layer. The fibres which supply the cornea proper form a secondary pUxmSt 
much finer ft closer than the primary one above described, but the cords of which still consist oC 
several nerve-fibres. From this secondary plants, arises a terminal or tertiary plexus of ultimate 
fibrils. The fibres which supply the epithelium sinularly form a fine secondare oit sub^epitkeNai 
plexus close to the anterior surface of the cornea proper. From this plexus, a tertiary 
or intraepithelial plexus, finer still, extends almost to the free surface. - A few nuclei are 
found at the pdnts of junction of the larger cords of the primary plexus i they appear, however, 
not to be nerve-oells lying in the course of the nerve-fibres, but rather to belong to the ensheath* 
isg oells described below. 

No proper Ltxphatics appear to exist in the oomea. Tubular sheaths of flattened epithelioid 
erilsy apparently in continuity with the oanali of "HAnViiTigii^nBftn^ «iw*ftnwtij however, the larger 
braaohes of the nerves, and ramify with them. 
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THE MIDDLE TUNI C of the EYE. 

Choroi d, 

The first point of interest in connexion with the choroid is that it jb to bo desoribedy no longer 
as a vascular &' ptgfnentaryTd^mbTtine, bat simplj as a vascular membrane : - What was formerly 
known as its pigmentary layer is now considered a part of the retina. The reason of Uiis is 
that tho pigmentary layer is derelopecl, in common with the retina, from the primaiy optic 
vesicle, /. ^., from the anterior cerebral vefticle, i. e,, from the epiblast ; while the vascalar" layer 
is developed from the mesoblast, in common with the sclerotic, the cornea proper, the mnsclss, 
vessels, & nerves (except the optic), etc. There are, however, a good many stellate pigment 
cells in the outer part of the stroma of the choroid. 

Lymph-Space between the Sclerotic & the Choroid; Lamina FnBGa. '^'ifllBJ^ft 

Supra-CHoroidea. 

A large lymph-space is described by Schwalbe as extending between the solerotio & the 
choroid thronghoat the whole extent of these membranes. In birds, this space is bounded by two 
smooth walls, and it resembles a serous sac. Bat in most animals, it is traversed by nmnerous 
trabecala); and, in man, these trabeculsd are so numerous that they form quite aplexiform tissne. 
That portion of this plexiform tissue, which, after detachment of the solerotio from the choroid, 
remains adherent to the sclerotic, is what is called the lamina fnsca; that portion whioh remains 
adherent to the choroid, is what is called the lamina supra'choraidea. 

Ciliary Muscle. 

The circular fibres, which- lie beneath the radiating ones, and which form what is frequently 
called the circular ciliary muscle ofMiiller, appear to be greatly developed in hypermetropic eyes, 
and only slightly developed in, or even entirely absent from, myoptic eyes (Iwanoff). The signi- 
ficance of tliis fact does not seem as yet to be very clearly made out. 

It would appear that some- of the radiating bundles of the oiliary muscle are oooasionally 
inserted into the sclerotic (Waldeyer). 

Struotnre of the Iris. 



The main points of interest made out by Iwanoff are to the following effect : - 

Tho posterior epithelial layer of the cornea is certainly prolonged over the anterior surface of 
the iris, but with this modification, however, namely, that the cells become smaller and more 
granular than they are over the membrane of Descemet or Demours. 

Both the sphincter & the dilator muscles lie in the substance of the iris nearer to its posterior 
than to its anterior surface. The sphitictcr is about a millimetre wide, and it surrounds the 
pupillary margin. Near this margin it is thin, its fibres are closely packed, and they form complete 
circles. More externally, the fibres are more distant from each other, the circles they form are 
less complete, and the muscle is thicker. 

Tho radiating fibres of \jhe dilator muscle form either a thin continuous layer, or a network of 
intcr-communicating bandies, pervading tho whole structure of the iris from its ciliary to itspnpil- 
lary margin. Near the pupil, these fibres blend with those of the sphincter in the following manner : 
some arch round, take a circular direction, and come to form part of the sphincter ; others con- 
tinue in their primitive direction, and, crossing the fibres of the sphincter, run inwards till they 
reach the pupillary margin. Near the outer, or ciliary margin of the iris, the dilator mnsole 
breaks up into separate fasciculi, which are arranged in two layers lying one upon the other. The 
fibres then curve round, become circular in direction, and form a kind of annular muscular plexus. 

Ligamentnm Pectinatum; Canals of Fontana & Schlemmi and Cavernona Spacea 

communicating with the Anterior Chamber. 

The festoon-like processes of white and yellow elastic fibrous tissues surrounded by 
epithelium, which curve inwards from the membrane of Descemet or Demours towards the 
periphery of the iris, leave intervals between them, which lead more or less directly into a series 
of cavernous spaces situated at, or close to, the point of j auction of the cornea, sclerotic, iris^ 
ciliary muscle, & ligamentatum pectinatum. These spaces have given rise to much dis- 
cussion. Some of them appear to be directly continuous with, and to serve for the passage of 
lymph into, the anterior chamber of the eye ; and the canal known in many animals as the 
canal of Fontana would simply be the largest of these cavernous lymphatic spaces (Schwalbe). 
Even the sinus circularis iridis, or canal of Schlemm, which is eridently a circular vein*, is said to 
be in more or less direct communication with the anterior chamber : - Both the cavernous spaoes^ 
and the veins of the anterior part of eye, become filled, it is said, with any coloured flnid 
injected into the anterior chamber. The reason why the blood does not find its way into the 
anterior chamber, is probably that greater resistance is offered to its passage in this direction 
than to its return by the ordinary venous paths. 

The statement respecting the Sinus circularis iridis is, however, denied by Leber, who says 
that it is only a diffusible colouring matter, that can penetrate into the veins, when injected into 
the anterior chamber. 

* Or rather, perhaps, a plexiform system of Teins united at intenrals into one trunk. 

IS 
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THE STRUCTURE of the RETINA. 

The RetlBa shonld now be described as a nerrons and pigmentary membrane. 

It 18 diyisible into eight layers ; and the way in which eight lajers are now counted, instead of the 
three hitherto recognised, is as follows: -On the outer aspect of the retina is first counted, as 
an additional layer, what used to be called the pigmentary layer of the choroid. Then what 
nsed to be called the « Middle or Granular Layer," instead of boing divided into three 
strata, is now divided into foar strata; and each stratum is counted as a separate layer. 
Further inwards, the two strata, which nsed to be called together the ** Internal, or 
Nenrous Layer," iV., the stratum of nerre-cells, and the stratum of norvo-fibres, are also 
counted now as two separate layers. 

It should be added that the membrana limitans^ which has hitherto boon described as coyering 
the inner surface of the retina, is now frequently described as forming one of the layers of 
this membrane ; and that a second membrana limitans is sometimes described on the inner 
aspect of the layer of the rods and cones ; the first membrana limitans is then called the 
membrana b'mitans interna^ and the latter one, the numbrana limitans externa. This would 
bring the number of the layers of the retina to ten. 

Counting from within outwards, the eight layers generally recognised are :- 

(IJ - The Layer of Nerve' fibres ; 

[2 1 - The Layer of Nerve' cells, or Ganglionic L(tyer ; 

[8) - The Inner Molecular Layer; 

[4) - The Inner Nuclear Layer ; 

[6) - The Outer Molecular Layer; 

(6) - The Outer Nuclear Layer ; 

(7) - The Columnar or Bacillary Layer ^ or Layer of the Rods «&* Cones; 

(8) - The Pigmentary Layer. 

Scliult86'8 View of the Nature & Connections of the Several Layers, 

xliii Tiew, whether absolutely correct or not, has at least the advantage ol tacilitating the 
comprehenaion of the facts, by binding them together into one general conception t It is 
given here as an introduction to the following k more precise histologioal defoription, by 
which it will haye here ds there to be corrected. This yiew may be lummarised at follows t - 

** The Retina is the membranous expansion of the optic nenre." 
** Its principal elements are : - 

(1) - Nerve-fibres^ in the conrae of which are found 

(2) - Ordinary nerve'Cells, bipolar or multipolar, and also 
(8) - Variously modified nerve»cells, the so-called Internal &* External Granules. 

The nerve-fibres break up into exceedingly delicate plexusei in two 
situations, namely, in the inner & the outer molecular layers; they end in 
(4) - Peculiar terminal organs, the Rods A Cones.'* 
** Its subordinate elements are : - 

(1) - A modified cofinective tissue (spongy connective tissue of Schultze). 

(2) - A layer of pigmeni'Cells ; 
[8) - Blood-vessels; 
[4) - Lymphatics:* 

** The connexions of the principal, or nenrous elements, are as follows" : - 

"The non-medullated fibres of the first or NBRvE-riBnE Later are continued into the proximal 
offsets of the nerve-celli of the second or Ganglionic Later." 

« The distal offsets of these nerve-cells, which are somewhat thicker than the proximal ones, 
enter the Inner Molecular Later, where they break cp into a first and exceedingly fine 
plexus of primitive nerve-fibrils." 

« In the next layer, or Inner Nuclear Later, we see these nerve-fibrils (1) taking a more or less 
vertical course, either singly or in yery fine bandies ; (2) passing through modified bipolar 
nerve-cells, the inner granules (of which there is but one for each fibril or bundle of fibrils); 
and (8) becoming collected into relatively large bundles, which enter the following, or 
outer molecular layer." 

"In the Outer Molecular Later, we find the relatively large bundles above mentioned breaking 
up into a second exceedingly fine plexus similar to the one already described as existing in 
the inner molecular layer." 

*< In the next layer, or Outer Nuclear Later, we found an arrangement yery similar to the one 
which prevails in the inner nuclear layer: - The nerve-fibrils are again collected into 
bundles, some relatively thick (cone-fibres), others much thinner (rod-fibres); all relatively 
thick, however, as compared with the bundles, or separate fibrils, which traverse the inner 
nuclear layer. Like these latter bundles, or separate fibrils, the bundles of the outer nuclear 
layer (1) take a more or less vertical course, (2) pass through a second set of modified 
bipolar nerve-cells, the outer granules (of which also there is but one for each bundle of fibrils), 
and (8) become coilectedinto relatively thick bundles (upper part of the cone- and rod-fibres). 

<* Finally, in the Columnar or Baoillart Later, or Later of the Rods h Cones, we see the 
relatively thick bundles last named expanding into the lower, homogeneous, or slightly 
granular, basal portion of the rods & cones." 
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SEPARATE DESCRIPTION of the EIGHT LAYERS, 



Layer of Nerve-PlbreB, 

Is the direct oontinnation of the optio nerye. At its point of entranoe into the ejre^ 
the optio nerre pierces the solerotio & ohoroid, and all the layers of the retina, ezoept 
this layer of nerve-fibres, whioh it forms by its expansion. Its fibres then radiate from 
the oollionlns to the ora serrata, forming delicate inter-oommanicating bandies supported by a 
few fiattened oonnective tissue oorpnsoles. These fibres oonsist of axis-oylinders only, without 
either primitiye or mednllary sheaths; they vary a good deal in size, and are wanting at the 
yellow spot. 



Oan^onlc Layer, or Layer of Nerve-Cells, 

Consists, oyer the greater part of its extent, of a single stratum of nerye-oells, bipolar 
or multipolar. Oyer the yellow spot (the foyea excepted), & in its neighbourhood, the cells are 
more thickly set (sometimes they are eight or ten deep), but they are smaller. Towards the 
ora serrata, they form but an incomplete layer. 

These cells present one delicate unbranched internal process, and one or more external 
prooesscs, a good deal thicker, and branched. The internal process arises from the inner ex- 
tremity of the cell, which is always more or les? rounded, and it passes obliquely into the layer 
of the nerye-fibres, with one of the fibres of which it probably becomes continuous. The origin 
of the external branched process, or processes, is from the outer and nsually tapering end of the 
cell ; these processes pass up into the inner molecular layer. 
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Inner Molecular Layer. 

Ig a oomparatiTely thick itratnm of grannlar looking anbeianee, respeoting the nature of 
which, we quote from Max Sohnltze's maaterlj article on the Betina in Strieker's Handbook of 
Histology. I 

« The peculiar appearance of the inner moleonlar layer is due to the admixture of a very 
fine plexus of spongy connectiye tissue, giren off from the radial supporting fibres (fibres of 
HfiUer), with immeasurably minute nerve-fibrils. The latter form an essential constituent of 
this layer. They may be isolated for short distances, when they appear as extremely delicate 
dt very tortuous fibres beset with fusiform varicosities. The thicker and branched ganglion- 
cell processes, which dip into this layer, can bo Ftill moro distinctly followed, though little ia 
known in respect of their mode of termination. It is doubtful whether, besides the norve-fibrea 
A the plexuses of the connective substance, a certain number of minute granules of unknown 
natnre are not also present, as appears to be the case ; or whether the nerve-fibres and the 
spongy connective substance g^ve rise by their peculiar disposition to the finely gpranular 
appearance. In regard to the course and ultimate destiny of the processes of the ganglion 
cells and fine nerve-fibres of this layer, we must odmit the impossibility of giving any positive 
statement : The internal molecular layer interrupts our knowledge of tho course of the nerve- 
fibres, which again become visible in the outer layers of the retina." 

KB. - It is but right to state thot Schwalbe is of opinion that tho Miillorian fibrei^ 
not only traverse the inner molecular layer without giving off any offsets to it, but are 
of a quite different chemical composition. 



Inner Nnclear Layer. 

Is composed of several strata of transparent nuoleus-like bodies known as "inner 
granules." These are of three different kinds. 

Tho more numerous ones are regarded as bipolar nerve-oells with a large nucleus & but 
a relatively small amount of protoplasm, - the latter being collected mainly at the inner and 
outer ends of the cell, and prolonged into two delicate processes, an inner one & an outer 
one. The inner processes are the finer and usually the longer; they are unbranched, and they 
exhibit minute varicosities similar to those observed on ultimate nerve-fibrils; they are clearly 
seen to dip down into the inner molecular layer; and it is more than likely that some of them 
become continuous with the outer branched processes of the nerve- cells, while others are 
probably continued into some of the fibres of the optic nerve. The outer processes are thicker, 
branched, non-varicose, and usually shorter. They dip into the outer molecular layer, and 
break up into branches usually two in number. These pass off nearly at right angles ; and 
break up into a plexus of exquisitely fine fibrils. 

The two other kinds of ** inner granules" are first a few nucleated bodies connected witk 
the fibres of MfiUer (V. fibres of Miiller) ; and then some large rounded cells accumulated, some 
in the inner, others in the outer strata of thii layer, and either not prolonged into any proceed 
or prolonged into one process only. 
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Outer Molecular Layer. 

Is a tbin grannlar stratam yery similaT in appearance to the inner moleonlar layer. Thres 
kinds of elements are made out, at least in the horse, as entering into its stmctore. There is a close 
network of exceedin^^ly fine conneotiye tissue fibrils similar to those whioh enter into the straotore 
of the inner moleonlar layer ; there are the branched A grannlar oells, each with a large dear naoleo« 
lated nnolens, from whioh the abore fibres are derired ; and, finally, there are fine rariooae nerre- 
fibrils probably derived from tho outer prolongations of the bipolar nerye-oelU of the inner naolear 
layer. 



Outer Nuclear Layer. 

Consists of Tertioal fibres, or bundles of fibres, whioh traverse its entire thickness, and in the 
oourse of each of which is found an oral nucleated body termed an *< outer granule." Both fibres 
& granules are of two kinds. There are the rod- A the cone-fibres, whioh are continuous superiorly, 
the former with the rods, the latter with the oones of the oolnmnar layer i and the rod- & the oone- 
granules, situated, the former in the oourse of the rod-fibres, the latter in the course of the cone- 
fibres. 

As, in the g^reater part of the columnar layer, the rods are much more numerous than the 
eones, so, in the greater part of the outer nuclear layer, are the rod'fibres much more numerous than 
the oone-fibres. They are also much more delicate, and marked by minute yaricositiea, whioh the 
cone-fibres do not present. Internally, they appear to temunate upon the outer molecalar layer in 
a Taricostty somewhat larger than the others, and from whidi exquisitely fine fibrils radiate into this 
outer molecular layer. 

The cone»fibres are much thicker, and less numerous. They are continuous eztemaUy with the 
pear-shaped enlargement of a cone. They terminate internally in a large expanded ds pyramidal 
extremity, or base, whioh rests upon the outer molecular layer, and from which exquisitely fine 
fibrils radiate into the snbstance of this layer. While the rod-fibres are apparently struotureless, a 
delicate striation, or fibrillation, is sometimes visible on the cone-fibres. 

The rod'granules are ovoid enlargements whioh may be situated in any part of the oourse of 
the rod-fibres. They are occupied by a very large nucleus devoid of nucleolus, but whioh exhibits 
a remarkable cross-striped appearance : - The highly refracting substance of this nucleus is divided 
into three relatively dark transverse bands by two clearer ft less refracting ones; sometimes there 
are but two dark bands ft one dearer one. 

The cone'granuUs are pyriform enlargements usually situated in the upper or peripheral part 
of the course of the oone-fibres, close to the so-called membrana limitans externa. Their larger 
end is turned outwards, and is directly continuous with the base of the corresponding cone ; or there 
is at most but a short thick trunk uniting them. Their narrow end is turned inwards, and continued 
into a cone-fibre. The cone-granules are larger than the rod-gpranules, but they present no transversa 
striation. 

It should be added that the real difference between the two kinds of granules is probably not so 
great as would appear at first sight. As regards tho transverse striation of the rod-granules, it is 
considered by Krause to be a post-mortem phenomenon due to the partitionof the nucleus. And, as 
reg^ards the superficial position of the cone-g^nules in the outer nuclear layer, it may immediately 
be stated that it does not prevail everywhere : - At the yellow epot, where there are only cones in 
the columnar layer and only oone-fibres ft cone-granules in the outer nuclear layer, and where 
these structures are therefore more closely packed than elsewhere, the oone-granules are arranged 
in several strata separated from the bases of the cones by a considerable distance, and connected 
to them by an attenuated stalk. Both rod-granules ft cone-granules are indeed considered by 
Max Schnltze as nerve-cells with a very large nucleus ft only a small amount of protoplasm. 
Similarly also are the rod-fibres considered by this Author to bo nerve-fibres, and the oone-fibres to 
be bundles of the same. The rods ft cones of the columnar layer, next to be desoribed, would 
then be the terminal organs of the optic nerve-fibres. 
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Columnar or Bacillary Layer^ or Layer of the Rods & Cones. 

If probably the layer whioh contains the terminal organs of the optio nerye-flbros, />., the 
organs in which impressions of light originate through the oonyorsion of luminous yibrations into 
•cnsorj nerre-morement. 

These terminal organs are of two kinds, the rods h. the cones ^ the general arrangement of 
whioh has been given in the old description, page 358. 

The rods are much more numerous than the cones, except at the yellow spot, whore only oonei 
are found. 

Both rods and cones consist of two very different segments^ an inner one and an outer one; 
the separation between whioh segments occurs, in the case of the rods, about the middle of their 
length, and in the case of the cones, towards the junction of their middle <fc outer thirds. 

In the rods both segments are very nearly of the same size & shape, the inner segment being 
simply a little bulged towards its middle. In the cones, on the contrary, the inner segment U 
muoh wider than the outer one, the latter appearing merely as a pointed appendix to the former i 
both segments are also shorter, the outer one especially : The cones do not reach the pigmentary 
layer, while the rods are partly embedded in it. 

The inner segments of both rods & cones are marked by two sets of longitudinal stria^ the 
external or su^fiaal, & the internal or deep* 

The external or superficial stria are well represented in the figure on page 618 of the Eighth 
Sdition of *■ Qnain'i Anatomy." These stri» appear to be duo to delicate longitudinal fibres of 
oonnectiye tissue, which, on the one hand, are continued from the conneotire tissue of the outer 
moleoular layer, and, on the other hand, are prolonged upon the outer segments, giying rise to the 
superficial striation whioh these also present (Max Schultze). These fibres form ** l^ksket works " 
or ** cradles " for the support of the rods ft cones. 

The deep or internal stria are well represented in the figure on page 612 of the abore- 
mentioned Edition of <* Quain's Anatomy." They are faintly visible also in the figure on page 618, 
where, in the upper three-fourths of the inner segment of the cone, they are seen to be superadded 
to the saperfioial strise, whioh alone exist in the lower fourth. This internal striation exists only in 
the outer part of the inner segment. It ends somewhat abruptly, in the rods at the Junction of the 
middle ft outer thirds, in the cones at the junction of the middle ft inner thirds. 

Thus both rods and oones present an inner or basal portion (inner third of the cones, inner 
two-thirds of the rods) which presents no deep or internal striation, and is either homogeneous or 
more or less granular. 

Both in the rods and in the cones, this homogeneous basal portion is continuous internally 
with the corresponding fibre ft gpranule of the outer molecular layer, - with the corresponding 
rod.fibre ft rod-granule in the case of the rods, with the corresponding cone-fibre ft cone-g^nule, in 
the case of the oones. 

The outer segments of both rods ft cones also present a double striation: firstly the longi* 
tudinal sfriation above described as being prolonged upon them from the inner segments (wh&h 
longitudinal striation is less evident, however, on the outer segments of the cones than on the outer 
segments of the rods) ; and secondly a well marked transverse striation especially evident on the outer 
segments of the oones. This transverse striation corresponds to the lines of separation of a 
series of superimposed discs, into which the outer segments have a tendency to break up, especially 
when dipped into aqueous fluids, or otherwise submitted to the effects of imbibition. 

Bespecting the nature of the rods and cones, it is suggested by Max Schultze that only the 
inner segments are nervous elements ; tliat the outer ones are mere physical or mechanical appen- 
dages comparable to the auditory hairs, the hair-like processes of the olfactory membrane of 
amphibia, reptiles, etc.; and that the two segments are connected together merely by a common 
sheath formed by the longitudinal fibres of connective tissue already described. This view is sup- 
ported by the fact that, while the inner segments are easily stained by carmine, iodine, etc., the outer 
ones, on the contrary, are scarcely coloured by these reagents. 

Pigmentary Layer. 

••• -'• •■< w'sai— I— ■— ^— ^fc^^i^a»«««*^«i 

Has been very carefully described by Max Srhultze, who has shown that it is intimately 
blended with the outer part of the layer of tie rods ft cones. It consists of a single layer of 
hexagonal nucleated cells. The upper or outer part of those cells — that which is tamed towards 
the choroid — is flattened, devoid of pigment, and usually contains the nucleos. Tho lower or 
inner part is loaded with pigment granules, and is prolonged into numerous dependent prooesses, 
which partly fill up the intervals between the rods ft the tapering ends of the cones. It iB these 
processes, which, in tho embryo, obliterate little by little the cavity of the primary optio TMiolt 
by joining it« two walls into one membrane. 
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The Snstentacnlar Framework of the Retina. 



Is xnado up of a delicate oonneotire tissne, the spongy connective tissue of Sohnltze, whioh is 
Tory similar to tlie neuroglia of the brain & cordi This tissne forms the fibres of MflUer,— the 
inner and the enter extremities of whioh fibres it is, which join together to form respeoti^ely 
the mctnbrana limitans interna^ ft the membrana limitans externa* 

Tho fibres of Muller have given rise to mnch discnssion, and they are still Tiewed in a 
somewhat different light by Schaltze & by Schwalbe. 

They coramonce on the inner snrface of the retina by a large & expanded conical base or 
foot, whioh is a connective tissne corpnscle ; for it consists of gprannlar protoplasm frequently 
presenting a nnclens. These feet are joined together by their sides, so as to constitute a 
reticulated layer or boundary, the membrana limitans interna^ which latter can scaroely be con- 
sidered, however, as a continuous membrane. 

The fibres of Miiller then pass up through the entire thickness of the retina as far as the 
layer of tho rods & cones, presenting the following peculiarities in the several strata : - In tho 
nerv€'fibre &* ganglionic layers^ they are pretty smooth in outline, being marked by only two or three 
lateral projections, from which delicate processes extend between the nerve-fibres ft nerve-cells. 
In the inner molecular lover they diminish considerably in size. Why they thus diminish is not 
very clearly made out, for while, according to Schultze, it is because they give off numerous 
fibres to this layer, they, on the contrary, traverse this layer, according to Schwalbe, without 
becoming connected with it. In the inner nuclear layer, the fibres of Miiller, not only give off 
delicate processes which run between tho "inner granules," but they become connected with 
one of these *' granules," which is probably a connective tissue corpuscle, interposed in their 
course. They then traverse the outer molecular layer in very much the same manner, according 
to Schultze, in which they traversed the inner molecular layer, that is to say, giving numerous ft 
delicate offsets to it. In the ot4ter nuclear layer they break up into a ^stom of processes ft 
lamioo), which surround both the outer granules, and the rod- and cone-fibres. Finally, round 
the bases of tho rods ft cones, some of these offsets -unite into an imperfect ft reticulated 
stratum, the so-called membrana limitans externa, from which a few exceedingly delicate fibrils 
pass up upon the rods ft cones to form their longitudinal strias (Schultze). 



The Vessels of the Retina. 



The blood'Veesels supply only the four inner layers, iV., the nerve-fibre ft ganglionic layerSg 
and the inner molecular ft inner nuclear layers; and, except near the optio nerve, these vesselB 
have no communication with those of the choroid. Perivascular lymphatics further surround 
both the veins ft the capillaries. The four outer layers receive no blood-vessels, though lymphatio 
vessels pervade tho interstices between the pigmentary layer ft the layer of the rods ft cones. 

The distribution of the arteria centralis retina is usually as follows: - It divides into two 
branches, one ascending, the other descending ; and each of these branches again divides into 
two, one internal, the other external. The external branches are the larger. They surround 
the macula lutea, into which they send delicato capillaries, which end in loops at the margin of 
the fovea centralis. 

The veins take the same course as the arteries. Their walls are very thin, and oonsist 
simply of a layer of epithelioid cells ; they are somewhat supported, however, by being sur- 
rounded by a perivascular lymphatic, as stated above. 

These perivascular lymphatics are bounded by a second epithelioid layer, outside whioh, in 
the case of those which surround the veins, is a layer of slightly modified retiform tissue. They 
communicate with the lymphatics of tho optio nerve. 
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FMoUaritles of Btnicture at the Fovea Centralis & Yellow Spot. 

Kay be grouped under the four following heads : - 

L - Fbeponderance of the Frikcipal oa Nertous ELEiCEirre oyer the Subordinate Sni« 

fEETACVLAR FrAMEWORE, AND HoDIJIED FhTBICAL PROPERTIES RESULTING THEREFROM. — YeLLOW 

PiOMENT. - At this, the most sensitiye part of the retina, the principal or nenrons elements are mj 
anmerons and closely packed; while the connectiTe tissne is very scarce, and the fibres of MfUler 
are entirely absent. Hence the softness of this part, and its proneness to posi^mortem changes. The 
tissue of the foyea centralis is so yery easily destroyed, that, for a long time, the forea was da* 
■eribed as a foramen, the foramen of Soemmering, 

The yellow pigment is deposited thronghont all the loyers, except the layer of the rods and 
eones. It is most abundant and most intensely coloured over the forea, paler towards the peri* 
phery of the yellow spot. It differs from pigments generally in being perfectly hyaline, not 
granular : it in nowise interferes with the transparency of the retina, except in so far as it absorb! 
a portion of the yiolet & blue rays before they reach the cones. 

II. - General Arrangement of the Layers at the Fovea Centralis - The retina as a whole 
is thinned, and its free surface is depressed, at the forea : - The fovea is really a fossa. 

All the layers of the retina, however, are not thinned. The pigmentary layer is unaffected. 
The bacillary layer is thickened : its under surface, f>., the surface turned towards the outer nuclear 
layer, presents a marked projection, which projection indents the outer nuclear layer. 

It is only the more superficial layers that are depressed and thinned: ~ The layer of nerve-fibres 
disappears almost entirely at the margin of the fovea. The layer of nerve-cells is prolonged a little 
further; it disappears, however, in the deeper part of the fovea. The inner molecular & iniier nuclear 
layers are very greatly reduced. The ouitr nuclear layer is depressed on, and thinned at the expense 
o^ both its surfaces ; it presents its stratum of cone-granules and a very thin stratum of oblique & 
diverging cone-fibres, the reason of the obliquity & divergence of which fibres will be explained 
presently. 

III. - Arrangement of the Principal on Nervous Elements at the Fovea Centralis - Thia 
arrangement is characterised by the radial removal in every direction from the centre of the fovea^ 
of all the structures, except those of the bacillary layer, namely, the oones, and of the oone-granulea 
which are contiguous with them { - which two latter structures are, on the contrary, more closely 
packed than anywhere else. 

Over the yellow spot, the bacillary layer becomes modified as follows : - The rods diminish in 
number, and gradually disappear ; there are none over the extent of the fovea. The cones, on the 
contrary, gradually increase in number, but gradually become at the same time more slender and 
longer, and more closely packed. Their diameter diminishes from six or seven mioromillimetres to 
three ; their length increases from fifty or sixty micromillimetres to a hundred. Their arrangement 
if exceedingly regular ; they are disposed in curved lines which converge towards the centre of the 
fovea, and give rise to the appearance of a shagreen, or of a guillochJ or maohine-tumed baok 
of a watch or locket. 

To each cone in the bacillary layer corresponds a cone-granule in the external nuclear layer | 
and from each cone-granulo arises a cone-fibre. Now each cone-fibre has to find its way to ita 
corresponding inner granule, and to its corresponding nerve-cell. As these have been removed 
from the centre of the fovea towards the periphery, each cone-fibre must run in an oblique direction. 
As was well pointed out by Mr. Hulke, the cone-fibres radiate in every direction from the centre of 
the fovea towards the periphery of the macula. In its radiating course, each fibre presents a wave- 
like incurvotion outwards, and then rnns horizontally for a certain distance, before it again dips 
down towards the more superficial hiyers. This arrangement reduces, to a certain extent, the degree 
of thickening of the inner pr fibrous part of the outer nuclear layer, which thickening must result 
from the occumulation round ihefovea^ of the cone-fibres which properly belong to the fovea. 

IV. - Aruanoement op the Fbincipal or Nervous Elements over tne Yellow Spot, around 
THE Fovea Centralis. - This arrangement is necessarily characterised, as a consequence of the 
arrangement which prevails at the fovea, by the peripheral accumulation of the structures 
removed from the fovea : - All the layers superficial to the layer of the rods and oones become 
thickened : - The inner or fibrms part of the outer nuclear layer is thickened through the accumulation 
of cone-fibres ; the inner nuclear layer is thickened through the accumulation of the inner granules { 
the ganglionic layer is thickened through the accumulation of nerve-cells, etc. It may be added that 
the nerve-oells and inner granules are disposed}^ like the cone-fibreSy in a somewhat oblique and 
radiating manner. 
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Peculiarities of Structure towards the Ora Serrata^ & in the Pars Oiliaris. 



Towards th€ ora^ these peonliarities are— (1) the gradual thinning of the retina as a whole, 
(2) the gradual disappearance of the principal or nervous elements, and (3) the relative increase 
of the oonneotiye tissue elements, ft more particniarlj of the fibres of Miiller. Then comeSy 
at the ora^ a somewhat abmpt change, which takes place in a zone of about -^^ of an inch in 
breadth. All the strnotores of the retina (except the pigmentary layer, which is oontinned upon 
the ciliary processes), are replaced by the single layer of cells of the pars ciiiaris. 

The layer of the rods & cones disappears first, the cones extending a little farther than 
the rods. The nerve-fibres & nerve-cells disappear next. The inner moleoalar layer continues 
a little further, but it is made up to a great extent of Miillerian fibpes ; it ends in a some- 
what rounded margin. Farther on, the two nuclear layers merge into one layer, which becomes 
continuous with the layer of cells of the pars oiliaris. 

The pars ciliaris consists of a single layer of cells— columnar, striated, or finely gpranular, 
with a dear oval nucleus in their outer part, near the pigmentary layer. These cells are at 
first of a considerable height, but they soon become much shorter. What their real nature is, is 
a question which has given rise to much discussion. By Eolliker they are considered to corre- 
spond to the larger cells which form the bases or feet of the Mullerian fibres, and which give 
rise, by their union with each other, to the membrana limitans interna. Schultze inclines in 
favour of this view. Schwalbe, on the contrary, opposes it on the strength of his belief that 
the membrana limitans interna is not formed by any part of the Mfillerian fibres, and that it 
IB further prolonged upon the pars ciliaris. The inner end of these cells varies a good deal 
in shape I it may be rounded, pointed, square, branched, etc. Their sides are sometimes pro- 
longed into processes^ from which delicate fibres are given oft. 
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PBUCTURE of the LENS 



TliB drawiDj^ of Babaohia & Arnold, reproilaced on pages 62a, 701 A 765 of the Eighth. J 
EdLtion of "Qnaia's Auatomy," will tncilitatB the comprelienBion of the tollomiog additiooftl ■ 
dotailB from Prof. Babuohm'a article on tbe leus ia Strieker's Haadbooli: of Histology, from ■ 
irliioh artiala our moEt recent informatioa ou the Bubject is to a great ezteDt dorired. 

The lens may ba regardecl as conaiatiug of a tliiii anterior wall composoJ of a single lay^, 
of cells, and of a thick posterior wall composed of cells riougnted iuta fibres, betwcea wiiiall . 
walls ia comprised a cavity, real in the fcotus, virtaal in the adalt. 

Both ce?IIb & fibres are perfectly transparent, in fact inrisibla, when fresh, bnt after a time, or 
ftf ter trBalment by reagents, they become cloudy, aedthoythea show their contour Jt thpir anolouA 
The central cella of the anterior wall are flattened j the peripheral onea beconio cubical, or 
elongated pcrpendioulBrly to the snrfaco. Farther outwards the cells become still taller, and 
klso oblique i conical, their inner cads inclining forwards towards tho anterior surface of tha 
lena, and their broad bases being turned backwards towards tho poetorior surface. Still farther 
ontwarda the cells become longer still, and their direction still more oblique, their anterior 
eitremities curring farther & farther forwards to meet more & more central cells of the anterior 
■nrfacc. 

Tbns the transitiou from tha cells of tho anterior wall to tha fibres of which tho posterior 
wall ia composed, ia effected by tho simple elongation of the former. 

The mode of formation of tho posterior wall ia as follows : - Flattened fibres unite to form 
lamellffi, which, covering one another concentrically like the coats of an onion, first inoreoM 
in aiie from the point of transition between the walla towards the axis of the lens, and thon 
diminish towards the central part or nuoleus, attaining their smaUeat diameter at, or a littlo 
behind, the centre of the organ. 

Tho peripheral or eqaatorial, or transitional, lamellES are cnrTOd outwards, that is to say, 
tbey preaent their convexity towards the axis of the lens. Tbey are slender in the centre ft 
expanded at their eitremitioa, thcao oitrcmilios restingf, tbe anterior one on the flattened cella 
of tho anterior wall of the leoae-cavity, the posterior one on the pestcrior lamella of the capanle. 
As wo pass Cram the periphery of the lens towards its axis, we find tbe seTeral lamella 
first becoming Jtraight, and thoa curving inwards, and at tho eamo time boooming longer : - 
Each suoccBsiTe lamella projeots beyond the superjacent ones, and, both in front & behind, ths 
laraellto overlap onoh other like tho tiles of a roof. 

All tho lamella) aboie deseribcd extend from tho colla ou tho anterior aspect of the leni^ 
in front, to the poatorior lamella of tbo copaule, behind. Beneath them, i.e., nearer tbe unclear 
is, howevor, a more central sot of lamellae, whoso anterior and posterior extremities terminata 
within tbe lens in a more or less complex manner. In some fishes & amphibia, these latter 
lamella} meet in the axis of the tens, both in front & behind. In tho torpedo, the posterior ax> 
tremities meet in the aTis, while the anterior ones form a raph£, which appears in tho shape of 
a tranaverae liue. In some mammals, snob as the rabbit, the hare, etc, both the anterior £ tha 
posterior extremities of the lamellai terminate as above, the anterior Jk posterior raphjs, hofrevor, 
crossing each other at right angles. In the human fcetos, tbe anterior and posterior raphii 
become atars with tbrc'T rays, usually described (V. pago 3G9) as the "planes of separation" 
between tho " segments." In the adult, the rays mattiply, and tbe stars become more complex. — 
As to the course of the individual fibres of the " segmeats," the Btatementa on page 3S9 ars 
confirmed. 

The lease -fib res are more or less flattened Eix-gided prisms with slightly serrated edges. 
They fit so exactly one to the other, that, except in the planes of separation between tha 
Bcgmonts, whore tho (j:lrtmitia of the fibres meet, there is bat little cementing sabatanea 
between them. 

In the early condition, each fibre presents ao oval nucleos which is first Bilnated a littl« 
behind, and then, aa tha fibre elongates, a little in front of tho middle of its length. In tha 
adult, these nuclei disappear, except towards tho periphery of the leus, where they remain to 
form the niidcarioni, or, as it is somotiinos called, Mcyir'i time. 

The lenae-fihres have probably ao distinct limiting membrane or sheath, though their 
outer parts ore denser and less easily aot«d upon by reagents than tiie more central Ones, Thia 
ia also the case with the more central parta of the length of the fibres as comparoil with theif 



In tbo adult, the lens ii its capaole receive no vessels: - Tbe capiulo-pupiSlaty mfmbraai, 
and the branch of the artcria centralis retium which reaches it through the canal of Stilling, 
disappear a little before birth, >>., as soon as tho aqueons chamber begins to expand. 

The capsnle of the lens is apparently structureless. It is thinnest opposite tha posterior 
polo, and thickest where it blends wich the aaspensory ligament or aonnia of Zinu. 

For further details the reader is referred to " Qaain'a Anatomy," and to tha translation of 
Prof, Babuchin'a article by Mr. Honry Power. 
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THE VITREOUS BODY. 



Although, in the fresh condition, the yitreoas body appears strnctureless, or yery nearly 
so, in hardened preparations a more or less distinct concentric lamellation can be perceiyed in 
the portion nearest the retina, which portion is also firmer than the more central part. And 
from this appearance it is conjectnred that the peripheral portion of theyitreons body is divided 
by exceedingly delicate membranes into flattened lamellae parallel to the sorfaoe, and inoladed 
one within the other. A radial marking has also been obseryed in sections made transyersely to 
the axis of the oyebalL 

Scattered throughont the vitreous body are a variable number of corpuscles. Some give 
off processes presenting bud-like enlargements like strings of pearls; others contain laiga 
vacuoles by which their nucleus is pushed to one side; many are apparently white blood 
corpuscles endowed with tho power of amceboid movement. 

The fluid part of the vitreous body consists of water with a little albuminate of Boda^ 
traces of mucin, and a small proportion of salts. 

A blind canal, the canalis hyaloicUus^ or canal of Stilling^ traverses the vitreous body from 
the papilla optici to the back of the lens. It is a remnant of the canal which, in the fcetoii^ 
transmitted the branch of the arieria centralis retina to the capmlo'fupillary membrane* It is 
about a line in diameter, but slightly widened behind, and is filled with a watery fluid. It is 
best seen in the fresh eye. It may be injected by forcing a coloured solntion under the pia- 
matnd sheath of the optio nerve. 

The Hyaloid Membrane (Profs. Sharpey & Schafer's Deacription). 

The hyaloid membrane entirely invests the vitreous body, except in front, where it passes 
forward to the anterior part of the circumference of the lens, forming the suspensory UffimaU 
of the lens, or zonula of Zinn. 

The posterior part of the hyaloid membrane, or hyaloid proper, is exceedingly thin and 
apparently straotnrelcss ; but against its inner surface are generally found what appear to be a 
few migprated white blood corpuscles capable of amceboid movement. This pari of the mem- 
brane is adherent to the retina near the point of entrance of the optio nerve, at which point a 
few retinal vessels entered the hyaloid during fcetal life; elsewhere it may readily be 
detached, when it usually becomes thrown into folds. 

The more anterior part, that which forms the zonula of Zinn, is strengthened by 
numerous radiating fibres appairently intermediate in character between the elastic A white 
fibrous varieties (SchwaJbe), which fibres commence opposite the era serrate. This part further 
presents small radiating folds, the processus ciliares zonuJat which fit into the intervals of the 
ciliary processes of the choroid, and to which a little of the retinal pigment commonly renuuns 
attached. 

Quite in front, f ^., between the ciliary processes and the margin of the lens, the hyaloid 
membrane again becomes smooth. It is here that it forms part of the posterior boundary oC 
the aqueous chamber, and also of the anterior boundary of the so-called canal of Petit. This 
so-called canal of Petit is a zonular space triangular on section comprised between the hyaloid 
membrane, the vitreous body, <fc the circumference of the lens. During life, it is believed to be 
very limited in its extent, or even not to exist, the vitreous body normally reaching, or extending 
very near to, tho point of attachment of the hyaloid to the anterior lamella of the oapsule of 
the lens. 

The Hyaloid Membrane (Different Views of Henle^ Iwanoff ft others). 

The vitreous body is not, as has hitherto been generally admitted, surrounded by % 
special membrane, the so-called membrana hyaloidea. This membrane is identical with the 
memhrana limitans interna of the retina. It is a constituent part of the retina, and is applied to 
the vitreous body only as far as the retina extends, that is as far as the era serrate. IVom this 
point, the membrana limitans becomes continuous with the pars ciliaris reiina, which latter is 
separated from the vitreous body by meridianally running fibres. Henle, who demonstrated the 
non-existence of any distinct " hyaloid membrane," gave to the membrana limitans interna of 
the retina the namo of wiv/ Imiia liviiSans hyaloiiiea. 
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THE MEMBRANOUS LABYRINTH. 



It ifl now known that the membrftnoiui semioiroalar canals ana ampnim ao not ftoai la 
the perilymph, as was belieyed np till lately, bat that, on the contrary, they are flattened against 
and attached to, the side of the osseoos semioironlar canals which corresponds to the oonTezi^ 
of their curve. Only that part of their circumference, which forms the conoayity of their 
conre, is free, and bathed by the perilymph. 

It has further been shown that the utricule & saccule communicate with each other fay 
means of a small ccecal canal lined with epithelium, which lies in the aqueductus vestibuli x At its 
outer extremity this canal divides into two branches, which open, one into the utricule^ tha 
other into the saccule. As the saccule is continuous with the canalis cochlese by means of tha 
canalis reuniefts of Hensen, the cavity for the endolymph is uninterrupted from one end of thtt 
membranous labyrinth to the other, as is also the cavity for the perilymph throughout the 
osseous labyrinth. 

The walls of the semicircular canals, ampuUas, utricule, & saccule, are shown to consisL 
as was stated by Kollikor, of three layers, namely, an outer fibrous layer, a tunica propria^ and 
a layer of epithelium. 

The fibrous layer contains a few irregular pigment-cells. It is thinnest over the attached 
■nrface of the tube, where it blends with the periosteum, thicker over the |free surface, and 
thickest at either extremity of the transverse section, i>., where the wall of the membranooi 
oanal leaves the osseous canid. And in these latter situations it is prolonged into nameroaa 
fibitous bands, which traverse the endolymph to become attached to the periosteum ; many of 
theee bands contain blood-vessels, and some of them reach the opposite side of the otseooi 
■omioiroular oanal, f>., the side of its concaTity. 

The tunica propria is a clear, glassy, homogeneous membrane, also thinnest over tha 
attached surface, thicker over the free surface, and thickest at either extremity of the trana- 
▼erse section. Externally it is not always very olearly demarcated from the fibrous ooafci 
Internally it is raised, except where it is thinnest^ into numerous papilliform eminenoes, whiok 
prpjeot into the interior of the canals. 

Where the ampullo, and the utricule & saccule, are attached to the osseous wall, both this 
ooat h the fibrous coat become somewhat modified ; the fibrous coat forms a loose-mei^ed tissna 
tra v e rsed by the nerves, as explained below, and the tunica propria is considerably thickened. 
Hence result internal projections termed the crista acustica^ or, in the ampulle, the septa 
transversa^ 

In man, the epithelial layer consists of a single stratum of flattened cells, except over, 
and in the neighbourhood of, the crista acustica^ where it undergoes the important modificationa 
described below. In some of the lower mammalia it is considerably modifi[edy however, in other 
situations. 

Over the crislsa acustiosd there are three or four different kinds of epithelial structures i - 
Projecting from the surface, there are numerous long stiff oilium-like processes, the auditm 
hairs^ which dip into the endolymph. Beneath these is a layer of large columnar cells of whioa 
the deep or attached extremity tapers to a point. Between the deeper ends of these columnar 
oells are some smaller spindle-shaped cells armed with elongated processes, which prooossaa 
pass up towards the free surface between the columnar oells. In the deeper strata there are^ 
according to Bohultze, some elongated pyramidal cells, with broad attached bases, the upper 
tapering ends of whioh cells pass up between the structures already described, which structuraa 
it appears to be their office to support. Finally, there are^ according to Betsius, several rows of 
nooleated bodies in the region of these pyramidal cells. 

All these structures rest upon the loose-meshed tissue of the fibrous layer. The nerval 
traverse first this tissue and then the tunica propria. They lose their medullary sheath A dark 
oontour either in the tunica propria (Schultze), or a little beyond it (Betzius), and they ava 
then continued as simple azis-oyliiiders. These latter break up into ;a network of very fiaa 
fibrils. 

Statements differ as to whioh of the superficial structures it is, that receive the terminal 
filaments of the auditory nerve, on the one hand, and, on the other hand, support the auditory 
hairs. According to Schultze, the filaments of the auditory nerve enter the deep ends of tha 
apindle-Bhaped cells, and it is the superficial processes of these oells that support the auditory hairsj 
and further, according to Biidinger, it is the nerve-fibiils themselves whioh, after traversing tiia 
spindle-shaped cells, and becoming connected with the nuclei, project beyond the free surfaoa 
as auditory hairs. According to Betzius, on the contrary, it is the columnar cedls which, on tha 
one hand, receive the terminal filaments of the auditory nerve, and, on the other hand, sfipport 
the auditory hairs. 

It is not known what preoise relation the otoliths bear to the other structures, or what 
their functions are^ 
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STBUCTUBES 



Bnch are the nncertainties which still prevail with respect to the details of this subject, 
that, notwithstanding the most careful coDsideration, no basis for the tabulation thereof could 
be found, which would not have been open to many objections. The subject is still in embryOy 
and shotdd be gone into rery thoroughly, or it will not be understood. In the Author^s opinion, 
the best adrice to be given to those who wish to master it, is first to study carefully the admir- 
able mi/m^ given in the Eighth Edition of "Quain's Anatomy," and then to supplement this study 
by that of Waldeyer's Article on the Auditory Nerre & Cochlea in Strioker^s Handbook of His- 
tology, the translation of which by Mr. Henry Power (for the Now Sydenham Society), will be 
found in every public library. There is also a short but very good description in the Eighth 
Edition of « Ghray's Anatomy." 

It would appear that the membrane of Corti, or membrana tectoria, ends in a thin free 
edge above the outer set of hair-cells, or cells of Corti; the so-called scala media is therefore a 
part of the canalis cochlea. 

Hence the spiral canal is divided into three parts only, the scala vestibuli above, the scala 
tympani below, ds the canalis cochlesd in the middle. The soalse vestibuli and tympani are 
continuous with the cavity of the osseous labyrinth, and are filled with perilymph. The oanaUs 
cochlese is joined to the saccule by the canalis reunions of Henle, and is filled with endolymph. 

For a Gekebal View of the subject, tee page 870. 
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SURGICAL ANATOMY. 
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THE TBIANQLES of the NECK. 



The classical descriptions of the side of the neck, though a pretty faithful expose 
of the parts seen as they lie on the disseoting-roora table after a few hours of carefnl 
work with the scalpel, become inaccurate & useless when taken to represent the parts 
as they exist in the undissecUd body, and as they present themselves to tKe surgeon 
in the person of his patient: " To mention but ohe of the facts hitherto set asido 
by descriptive Anatomists, the sterno-niastoid is now known to cover tlio whole of 
the vascnlo-nervous bundle of the neck, and even to extend forwards superiorly as 
far as, or very nearly as far as, the angle of the jaw, as long as Us sheath of deep eervical 
fascia remains intact. - What becomes then of the anterior triangle ? 

This Tablet will therefore be found to contain little more than tho mere boun- 
daries of the triangles & sub-triangles as they are usually described, and a co-ordinate 
enumeration of the principal ressels, nerves, etc., which they have hitherto been said 
to contain. - The Author's description of the neck will appear among the Tablets 
on *< Operative Anatomy." 

ANTERIOR TRIANGLE 

Is bounded by stemo-mastoid, middle line of neck, lower border of jaw ft line fVom 

angle of jaw to mastoid process. 
It is divided by anterior belly of omo-hyoid, and by stylo-hyoid & posterior belly of 

digastric into : 

Inf. C&rotid Triftngle * Bounded by stcmo*maBtoid, anterior belly of omo-hyoid, ft 

middle line of neck ; contains beneath sterno.hyoid ft 'thyroid : 
Common carotid artery^ internal jugular vcin^ pneumogastric <&• sympathetic ; 
Inferior thyroid artery ^ recurrent laryngeal nerve ; 
Trachea^ thyroid gland ^ lower part of laiynx. 

Sup* Cftrotid Triangld - Bounded by sterno.mastoid, anterior belly of omo-hyoid, 

stylo-hyoid ft posterior belly of digastric ; contains : 
Termination of common carotid artery, internal &* external carotid arteries, &* first 

branches of the latter ; 
Superior thyroid, lingual, faciid, iV internal jugular veins; 
Pneumogastric, superior laryngeal, &* sympathetic nerves : 
Hypoglossal 6/* descendens noni nerves. 
Upper part of larynx, lower part of pharynx. 

Submaxillary TriaXlglO - Bounded by median line, jaw-bone ft lino from angle of 

jaw to mastoid process, and by stylo-hyoid ft posterior belly of digastric ; 

contains : 
Submaxillary gland, facial artery ft vein ; 
Submental artery, mylo'hyoid artery ft nerve; 

Lower part of parotid gland, facial nerue, external carotid artery with its posterior 

auricular f temporal 6f internal maxillary branches; 

Internal carotid, internal jugular vein, pneumogastn'c, sympathetic all separated from 

external carotid by stylo-glossus ft -pharyngeus ft glosso-pharyngeal n. 

POSTERIOR TRIANGLE 

Is bounded by stemo*mastoid, trapezius ft clavicle. 

Its floor is formed from above downwards by splenius capitis, leyator anguli soapulsD, 
posterior ft middle scaleni, and superior digitation of serratus magnus; * 
a part of the oomplexus is sometimes seen above the splenius. 
It is divided by posterior belly of omo*hyoid into : 

Sup. or Occipital Portion -The largest, contains: 

Superficial cervical plexus ft spinal accessory nen^, 
Transversalis colli artery ft vein. 
Fat ft lymphatic glands. 

Inf. or Clavicular Portion - The smallest, its size varies greatly with the extent of 

clavicular attachments of stemo-mastoid ft trapezius, situation of omo- 
hyoid, and eleyated or depressed position of shoulder. Contains i 
Third part of subclavian artery. 
Brachial plexus, 
Transversalis humeri ft transversalis colli vessels^ 



External jugular vein, 
Fat ft lymphatic 



Satic glands* 
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PAlt^S CONCERNED in INGTHNAL HEBNIA- 1st T. 



Form the inguinal & scrotal regions. From the latter are dertred the auperflcial coverings of large hemi», whitih 

superficial coverings are tne same as those of the cord & testis. The former comprises the i>arta more 

directly concerned in the occurence of the protrusion, and in the surgical operations thereby requind. 

SCROTAL REGION — vide "Coverings of Cord& Testis." 

INGUINAIj region — Bounded by Foupart's ligament, median line, hori^ntal line through anterior 

superior spine of ilium. Presents for examination the following strata, between which the Inguinal 

canal is comprised. 

Skin - Thin, freely movable, depressed over Poupart's ligament 

Superficial Fascia - Continuous with that of thigh, scrotum (dartos) A perinaeum. Divided into superficial 

& deep layers oy the superficial vessels & nerves. 
SnpEBnciAL Later - Thick, areolar, & more or less distended with fat Passes over Poupart's ligament 

without adhering to it 
DXXP Latkb - Thin, membranous, contains no fat ; adheres to Poupart's ligament 

SUPERFICIAL VESSELS & NERVES — Are : 

ArUries - Superficial epigastric, superficial circumflex iliac, superficial external pudle. 
VttHs - Corresponding ; open into intemal saphenous. 
LytMphaiici - Converge towards the 

Superior or Abdominal set of Inguinal Lymphatic Gla$ids - Three or four, small, 
obliquely disposed along Poupm's ligament ; receive lymphatics of penis, scrotum, 

perinnum, lower part of abdomen & buttock. 
Ntrves - Ilio-inguinal, & hypogastric branch of ilio-hypogasmc. 

Aponeurosis of External Oblique - its fibrfo are oblique downwards & inwards, and form in succession 
Pouparfs iigatneiit, Gitnbema^s ligament ^ Outer or Inferior pillar of exiemai abdominal ring, Innor 
or Superior pillar. Superficial part of Ltnea Alba by decussating with their fellows, and perhaps also, 
after decussating, the Triangular ligament & the Intercolumnar fibres o/oppon'te side (Viae Abaominal 
Aponeuroses). Continuous with this stratum of fibres is the Intercolumnar or external sperma- 
tu: fascia, thin, closely adherent to margin of external abdominal ring, and prolonged downwwds 

into a tubular process around cord and testia. 
Lower Part of Intemal Oblique - Thin & pale, its fibres, which arise from outer half of Poupart's 
linment, pass inward* over spermatic cord (or round ligaments, and then curve downwards bemud it 
& behind external abdominal ring & Gimbemat's ligament, covering inner two-thirds of UesselbaCh'k 
triangle and forming part of conjoined tendon of intemal oblique & transversalis, and, becomlnc 
tendinous, are inserted over the extent of about half an inch into crest of nubes in front of rectus and 

into ilio-pectineal line behind Gimbemat's Ugameni. 

THE Crexaster Muscle - (Vide " Muscles of the Abdomen " & '.' Coverings of the Testicle ") 

is connected with lowest fibres of intemal oblique, and occasionally also with some of the lowen 

fibres of transverHdlL 

Lower Part of Trcmsversalis - Also thin & pale, its fibres, which arise from outer third of Poupart's 

ligament, take the same course as preceding, and, also becoming tendinous, are inserted with tbimi 

into crest of pubes and ilio-pectineal line to the extent of about an inch, completing conjoined taidoo. 

Fascia Transversalis - Part of the general layer of fascia which lines the abdominal & pelvic cavities. In 

the inguinal region it is thick and dense, and presents the following points of interest : - 

AT CIRCUMFERENCE OF INTERNAL ABDOMINAL RING - It is prolonged into a tubular 
process of membrane, the in/uudibuli/orm fascia, which descen(hi round the cord 

& testis, forming XXie fascia prepria round the latter. 
AT LOWER PART OF REGION - It is, - 

Jh Front of Femoral Vessels - First thickened into an oblique band adherent to Poapart'a 
ligament & termed the deep crural arch, and then continued downwards beneatli 
Poupart's ligament in f^^nt of the vessels to form anterior wall of femoral aheatb. 

Externally to Femoral Vessels - Attached to outer part of Poupart's ligament, and con- 
tinuous with fascia iliaca. 
Internally to Femoral Vessels - Attached to crest of pubes A ilio-pectineal line behind 

conjoined tendon k Gimbemat's ligament. 

That part of the fascia toansversalis which lies above Poupart's ligament between outer bonier 

of rectus muscle A epigastric artery (Hesselbach's triangle) Is interesting as being the part which 

forms a covering to direct inguinal hernia, 
ouoperltonlal Areolar Tissue - More or less distended with fat. Forms a bed in whisli the epigastric 
artery passes upwards & inwards along lower A inner boundaries of intemal abdominal rhig ; is con- 
tinued into a loose she»th round the cord. 




formed by the ^pSgaitriiD ft oblitenttd hypogutrio arteriei. 
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PABTS CONOEBNED in INGUINAL HEBNIA — 2nd T, 



INQXnNAL OR SPERMATIC CANAL 



Ib an oblique passage 1) or 2 inches long sitnated a little above, and parallel to^ 
inner half of Poapart's ligament. It gives passage to the spermatic cord or 
round ligament, and presents for examination its two openings or rings, and its 

boundaries or walls. 

Exterzial Abdominal Ring - Triangular & oblique downwards & inwards, about 1 
inch long & ^ inch wide in male but rather smaller in female, bounded later* 
ally by external A internal pillars, above by the interoolumnar fibres, below 
by the crest of the pubes. Gives off from its margin the interoolumnar or 
external spermatic fascia, which is prolonged into a tubular process around 

cord & testis (Y. Abdominal Aponeuroses). 

Intomftl Abdominal Ring - ^ tubulnr opening in the fascia transversalis formed 
by the prolongation of this fascia round the cord A testis (infundibuliform 
fascia, fascia propria), oval with large diameter directed downwards A oat- 
wards ; situated midway between anterior superior spine of ilium A spine of 
pubes about ^ an inch above Poupart*s ligament ; bounded above & externally 
by the lower arched fibres of internal oblique A transversalis, below & inter- 
nally by epigastric vessels. 

Boondaries or Walls - Formed by i 

In Fsont - Aponeurosis of external oblique along whole length i lowest fibres of 

internal oblique along outer third. 
Behind - Fascia transversalis along whole length ; conjoined tendon of internal 
oblique & transversalis, & also triangular ligament along inner third. 
Above - Arched Jibres of internal oblique & transversalis. 
Below ^Pouparfs ligament blended posteriorly with fasoia transTertalif. 
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SUBGIOAL ANATOMY of INGUINAL HERNIA. 



Principal points of intcrost are the coyorings of the hernia, nnd the relationn of the neok of the 
sac k of tlie seat of strictare. - For the rest see " Inguinal Hernia" among Tablets on Snrgerj. 

GOVERINQS — Differ in the obliqne & direct forms, and are slightly modified also in the 

oongcnital & infantile yarioties of the former, and in the external & internal yarieties 

of the latter. They are aa follows :— 

OBLIQUE INGUINAL HERNIA 
Of the Adult 

From utithin Outwards: 

Pi'Htoneum, subserous areolar tisstie, injundihuii/orm fascia^ 
cremasteric fascid, intircolumnar fascia^ superficial fascia^ skin. 
Fbou without Inwards: 

Skin, superficial fascia, intercolutmiar fcueia, c$emasteric fascia^ 
infundibuliformfiiscia, subserous areolar tissue, peritoneum. 

Congenital Variety - Descends directly into tunica vaginalis through 

ponch of perituncnm which accompanies cord & testis into Bcrotnm, 

and which has abnormally remained unclosed. Its coyerings are the 

same as those of testicle : - Skin, dartos, intercolumnar fascia^ a-emastcric 

fascia, fascia propria, tunica va,iiinalis refiexa, 

InfJElXltile Variety - Descends into the still patent upper part of the imper* 
fatly closed ponch of peritoneum, and becomes more or less completely 
invested, especially in front, by the posterior part of the tunica vagin- 
alis rcflcxa. Its coverings aro tlte same as those of foregoing variety 
with two additional layers of peritoneum 

DIRECT INGUINAL HERNIA 

Internal or Common Variety - (Protrudes through inner part of Hessel. 

bach's trianj?lc, on inner side of obliterated hypogastric artery). 
From within Outwards : 

Peritoneum, subserous areolar tissue, fascia transifcrsalis (the 
general f. tr., not tho infundibalitonn ])roccss) conjoined tendon 
( or not, slnco it is frequently ruptured instead of being pushed 
forwards) intercolumnar fascia, superficial fascia, sJtin. 
Prom without Inwards: 

SA'in, superficial fascia, intercolumnar fascia, conjoined tendon 
(or not), fascia transfer sails, subserous areolar tissue peritoneum. 

External Variety - (Protrudes through outer part of Ilesselbach's triangle, 
on outer side of obliterated hypogastric artery, & externally to the 
conjoined tendon) -This exceptional form of inguinal hernia, passes 
through a considerable portion of the inguinal canal, and greatly re- 
sembles tho obli(iuo licrnia both by presenting a certain degree of 
obliquity and by having very nearly tlio same coverings ; the covering 
derived from the cremasteric fascia is alono ratlier loss complete. 

RELATIONS OF NECK OF SAC & SEAT OF STRICTURE — 

The neck of the sao lies 

IN OBLIQUE INGUINAL HERNIA - On outer side of epigastric artery and in 
front of spermatic cord, the elements of which may, however, be more or 

less scattered round the neck of the sac. 

IN DIRECT INGUINAL HERNIA - On inner side of epigastric artery, in f$vnt 

& slightly on inner side of spermatic cord. 

On account of tho uncertainty of the diagnosis between the oblique & 

direct hcruiro it is an accepted rule in surgery to divide a deep 

seated stricture directly u/nuards from middle of upper margin of 

constricting ring, that is to say in the direction of the cpigastrio 

▼eeaelg. 



THE ABDOMINAL APONEUROSES 
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POSTERIOR ABDOMINAL APONEUROSIS OR LUMBAR FASCIA — 

POSTERIOR OR VERTBBRAI. APONEUROSIS OF TBANSVERSAUS - Wildod 
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SOABPA'S TRIANGLE ~ 1st Tablet. 



If A broad trlangalar deprewloii 

Situated at upper, inner, k front part of thigh; 

Batmded by Poapart'fl ligament, sartoriua & adductor longus; 

CatUmued damnvards dr* inwards into a ■uperfldal furrow, which marki position fll fmoral artery in 

Hunter's caaaL 
its floor is formed from without inwards by iliacus, psoas, pectineus, & small part of adductor brayia. 
It contains femoral yessels & anterior crural nenre, and the 

PARTS CONCERNED IN FEMORAL HERNIA —These parts are:- 

8EIN — Thin, freely movable, more or less studded with hairs at upper & inner part. 

SUPERFICIAL FASCIA — Divided into two layers by superficial vessels k nerves & ingninal 

Ijrmphatic g^ds. 

Superficial Later - Tidck, areolar, contains a large amount of fat, and is continuous with 

subcutaneous tissue of surrounding regions; is rather thinner & less loaded with fat 

towards lower part of triangle. 
Deep Later - Thin & membranous. Adherent superiorly to Poupart's ligament. Stretches 
over saphenous opening under the name of " criM/orm fascia " which fascia is per- 
forated by internal saphenous vein & by numerous smaller blood & lymphatic vessel^ 
and is attached firmly to outer margin of the opening, & slightly to the inner margin. 

Superficial VesselB A> Nerves and Lymphatic Glands - Are the : 

iHtemal saphenous vein. ; 

Superjiciai epigastric ^ superficial circumflex iliac ^ superficial external pudic arteries with 
the corresponding veins, which latter open mto internal saphenous near its 

termination; 
Ilio-ineui$ul, crural brafuh of genito-crural, <5r» external cutaneous nerves. 
LymfiuUic glands - Form two groups. Tliose of the 

Superior or abdominal group - Are the smaller, and are placed transversely near 
Poupart's ligament; - they receive lymphatics of penis, scrotum, perinieum, 

lower part of abdomen & buttock; - those of the 

Inferior or femoral rroup - Are the larger, and are vertically disposed round 

upper part of sapnenous vein ; - they receive the lymphatics of lower limU 

JDSmP FASCIA or FASCIA LATA — Dense, fibrous. Presents the saphenous opening, for 

easier description of which it is usually divided into two portions, the iliac & the pubic. 

ILIAO Portion - The thicker. Attached to crest of ilium, Poupart's ligament & spine of pubes. 
Is reflected downwards & outwards from this latter point, first bounding the superior 
angle, or superior comu of the opening, then forming its outer margin. This outer 
margin is ine falciform /process of Bums ; Its upper part is often called HeVs femoral 
ligament. Superiorly this margin overlies tlic sheath of the femoral vessels. Infer- 
iorly it becomes continuous >vith pubic portion of the fascia lata by a weU defined 
curved border, which forms the inferior angle, or inferior comu of the opening. 

PUBIO Portion -Much thinner. Is attached to pubic arch at upper and inner part of thigh, 
and is continuous with iUac portion opposite lower comu of saphenous opening. 
From this point it is prolonged upwards & outwards behind femoral dieath A in front 

of pectineus, and becomes attached to Uio-pectineal line. 

Saphenous Opening - is formed therefore by the slitting of the fascia lata h by the folding 
of the two sides of the slit one over the other. It is oval in shape, broad below, 

narrow above. 1^ inchra long, 1 an Inch wide. Its 

Outer Boundart & its Superior Angle or Cornu. - Which are nrominent k well defined, 

are formed by iliac portion of the fascia lata (falciform process k femoral 

ligament), which portion, as already stated, passes upwards & inwards in front 

of tlie femoral sheath, and becomes attached to Poupart's ligament & spine of 

pubes. -Its 

Inner Boundary - Depressed & less clearly defined, is formed by the pubic portion of the 

fascia lata, which portion, as ah-eady stated, passes upwvds & outwards behind 

femoral sheath k in front of pectineus, and becomes attached to the ilio-pectineal 

fine. -Its 

Inferior Angle or Cornu - Is formed by the junction of the iliac & pubic portions of the 

fascia lata just balow opening of internal ssphisnous v«in into the femornl. 

FEMORAL SHEATH — Vldt MKt Tablets 
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SCABPA'S TBIANGLE-2nd Tablet. 



FEMORAL SHEATH — is a thla tube of fascia divided by two deUcate sepU into thrat eompartaMBli» 

of wliich compartiuenU the ouiermott contains the femoral artery & the crural branch of the 
genito-crural nerve, the middle one the femoral vein, and the inuermotit, which is called the femoral 

canal, some fat ft a lymphatic gland. 

It is expanded superiorly, where it is continuous beneath Ponpart's ligament with the fasci» of the 

Abdomen, the fascia transversalis k the fascia iliaca passing down to form it, the former in front of, 

and the latter liehind, the femoral vesaeli. 
It Is narrow inferiorly, and bloncs about two inches below Foupart's ligament with the common areolar 

sheath of the femoral vessels. 

Anteriorly It is covered bv the iliac portion of the fascia lata (falciform process A femoral ligament^ 

Poupart's ligament, the deep crural arch, and, opposite the saphenous opening, by the cribriform 

fasda. 
Fotteriorly it rests upon the pubic portion of the fascia lata & the pectineus muscle. 
Its outer wall is vertical, lies in immediate contact with the artery, and is perforated by the crural branch 

of the genito-crural nerve. 

Its inner wall is oblique downwards ft outwards from base of Oimbemat's ligament to inner surface of 

femoral vein. It is pierced superiorly, where it corresponds to the femoral canal, by numerous 

lymphatic vessels, and, inferiorly. or below the femoral canal, by the internal saphenous vein. 

IXMOBAL CANAL — Is the iimemiost compartment of the femoral sheath. Or rather It is the nar* 
row interval comprised, at the upper part of the femoral sheath, between the inner wall of the 
sheath ft the femoral vein: for it can hardly be said to exist as a distinct canal unless the wall of 
the sheath has been separated from the vein either by dissection or by the pressure of a hernia. - 

It contains a little fat ft a lymphatic gland. 
It extends from tho femoral ring to the upper part of saphenous opening, and measures from i to ^ 

an inch in length. 
U presents four walls ft two openings. 

Amtbrior Wall - Formed by the fascia transvei sails, and supported by Poupart's liga- 
ment, deep crural arch, ft iliac portion of fascia lata (falciform process ft femoral 

ligament); 
Posterior Wall - Formed by the fascia iliaca; rests upon pubic portion of fasdbs lata u 

pectineus mosoU; 
Inner Wall - Formed by Junction of fosciio transversalis ft iliaca; 
Outer wall - Formed by the thin septum on inner side of femoral vein; 
Superior opening, or Femoral Kino - Vide below. 
Inferior, or saphenous Opening - Vide foregoing Tablet. 

Vemoral Ring - is the opening of the femoral canal into the abdomen. - Its boundaries are:* 

In Front > Poupart's lisament and the deep crural arch; 
Behind - Pubes covered by pectineus muscle, ft pubic portion of fascia lata; 
IstAhally - Oimbernat's Ugament with the triangular ligament, the conioinsd 

tendon, ft the deep crural aroh. 
Externally - Femoral vein ft the thin septum between it ft crural canaL 
Its relations are as follows: 

Fetnoral vthtf on outer side; 
Rpigastric artery, crossing Upper ft outer angle; 

Siermatic cord or rotttui it\^ntH*nt, A* /w^/V branch o/ epigastric above ft in front; 

Obturator artery, on inner side, in those rare cases in wnich the artery presents 

the double abnormality of arising from the epigastric artery, and of arising 

from that artery at some distance from its root; -the obturator artery then 

passes first inwards above the ring, and then downwards into the pelvis 

Dehind Oimbemat's ligamenl 
It is nearly circular, about ^ on inch wide in the male, a little wider in the female, and Is closed 

by the 

BKPTUM CRURALE (J. Cloquet) - A more or less condensed layer of superitoneal areolar Ussue 

adherent to margiiM of femoral ring, and perforated bv numerous apertures for 

lymphatics. Its upper surface is concave, and separated from tho peritoneum by a 

1ms condensed layer of the same tissue and sometimes by a lymphatic gland ; its 

under surface is convex ft turned towards the femoral canaL 
Ths femoral canal ft both its openings are constricted by extension & eversion, and relaxed by 

flexion ft inversion of the thigh. 
OOVXRINOS OF FEMORAL HERNIA - Are :- 

From Within Outwards : - Peritoneum, subperitoneal areolar tissue (a portion of which, 
tldckened ft caused to assume a membranous appearance by the pressure of th* 
hernia, was described by Sir A Cooper under the name ot fascia propria), septum 

crurale, crural sfuath, cribt i/orm/ascia, sup*rj^cial/aseia, skim, 
VlOK WITHIN Outwards: - Skin^ superficial fascia, cribriform fascia, cruraisAeaiA^ 

septum crurale. subperitoneal areolar tissue, peritotuum. 
Tbs dssp isalsd strlctore Is to bs divided qpwsrds ft mwards, in which direction no importsBl 

Ills likely to bsBMtnitli. 
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THE PEBINiEUM 



ConBlsts of the Btructures which close outlet of pelvis anteriorly to line drawn from front part of one tuber 

ischii to that of the other. 
It is triangular in form, and is hounded laterally hy rami of nubes &, ischia and posteriorly by above men- 
tioned line. The width of its base (rather the smallest side of the triangle) is usually about 2} inches 
in the male adult, but it is sometimes considerably reduced ; the operation of lateral lithotomy is then 

greatly impeded. 
The part is convex in middle line & slightly depressed laterally, and presents the following layers : 

Skin -Thin, dark, freely movable, marked by a prominent median ra/A^, studded with thin crisp hairs, and 

provided with numerous sebaceous follicles. 
Superficial Fascia - I)i\ided into two layers. 

Superficial Later -Thick, areolar, contains a large amount of fat, and is continuous with sub- 
cutaneous tissue of surrounding regions. 
Deep Later - Thin & aponeurotic ; lies in close contact with the muscles. 

Oh either side it is attached to rami of pubes & ischia externally to crura penis ; 
Behind it is connected to central tendinous point of perinocum; and is prolonged 
beneath sphincter ani, becoming continuous behind transversus perinni ft in front 

of rectum witlf inferior layer of deep perina>al fascia ; 
In front it is unattached, A continuous with dartos : 

Superiorly it gives off a median septum, which is rather deficient in front but pretty 

well marked behincL 
It binds domi the superficial structures, and bounds inferiorly, and also, through its attach- 
ments, laterally & behind, a space, in which if urine be efl'uFcd, this fluid will be directed 
forwards towards scrotum, periuccum, fc lowrr jait 'f : 1 rnn'cn, and prevented from 
passing backwards towards anus, or outwards lowaids tlii^hs. 1 Lis layer is sometimes 

called t|io sit/crjli...^ peHmtal/tuda^ 

Superficial Oenito-Urinary Muscles - Are the : 
Erector Penis - Covering the cms ; 

Accelerator Urin^ or Ejaculatou Semini:^ - Pi.read*njr out upon bulb of urethra ; 
Trans\'ERSUS Pkrin.^ei -Se:;nrjitin ,' perina>um proj or f . om iscliio-rectal region. 

These muscles bound a triangular area, which is crossed superflcinlly by the superficial 
perineal vessels A: nerve, behind which area ) asses transversely inwards the transverse 

Serinmal artery, r.ud through which area can be seen deeply the superficial layer of the 
eep perineal fascia. In lateral lithotomy the knife is carried backwards & outwards 

through inner & back part of this area on left side. 

Inferior Layer of Deep Perineeal Fascia, or Triangular Ligament of Urethra - Vide below. 

Membranous Portion of Urethra, Ccmpre^sor Urethras, ft Deep Transversus Perinsei, Fudio 
Vessels ft N., Vessels ft N. of Bulb, Cooper's Glands ft their Ducts - Vide these parts. 

Superior Layer of Deep Ferinaeal Fascia - 

The deep perineal fascia is a complex structure triangular in form, which supports the urethra, 

and closes anterior part of outlet of pelvis. 
On either side it is attached to rami of pul>cs <& ischia internally to crura penis : 
Behind it is connected to central tendinous point of pei-inaeum, and is continuous both 
with thin fascia on under surface of levator ani, and, behind transversus perinei, 

with deep layer of superficial fascia of pennaeum ; 
In/nnit it is attached to pubic arch & sub-pubic ligament. 

It consists of two aponeurotic layers which are separated in the centre, but united laterally 

fi. t>chind ; of these two layers the 
Anterior, Inferior, 6r Superficial Layer - The thickest, is continued downwards & forwards 
upon anterior part of membranous portion of urethra, and is lost upon the bulb. This 
layer is perforated by the urethra about an inch below symphysis pubis, by dorsal vein of 
penis in front of uretlira, & hy fudic 7'essels &* nerve on either side of the vein : it is the only 
layer that can properly be called the triangulor ligament of the urethra, though the term 

is sometimes applied to tH>th layers taken together. 

Posterior, fiuPERroR, or Deep Layer - Thinner. Is continued upwards k. backwards round 

posterior part of membranous portion of urethra, and becomes continuous with pehic fascia. 

Between these two layers are comprised the parts above mentioned, viz,, memhranoits por- 
tion o/ urethra with compressor urethra 6^ deep transz>ersus periuo'i Muscles, pttdic vessels 

&* nerve Miitli 7'csscls &* tiente f/bnlb, Coxvpers glands &* their ducts. 
Above these parts are found in centre of perlnncum the 

Prostate Oland ft Neck of Bladder, - and laterally the 

Anterior Part of Levator Ani ft of Pelvic Fascia - The latter fascia is continued posterioily upon 

posterior part of levator ani, upon rectum & between it Be bladder, and belongs as much 

to ischio-rectal region as to the peitnteal. 
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THE MUSCLES of the MALE PERINiEUM. 



ANAL GROUP. 

SplliXlCtor Ani *- '^>P ^ back of coccyx and saporfioial fascia in front of it. 

Central tendinous point of perinaonm blending with accelerator arins, 
transTorBua perinsDi & levator ani. - S. by inferior hsBmorrhoidal branch of padiO| 
& by anterior division of 4th sacral norvo. 

IiOVator Ani - Back of pnbos close to symphrsis, spine of ischiam, and, between these 
two points, from a white band or thickening of the pelvic fascia which marks 
point of division of the latter fascia into obturator A rccto-vosical layers. 

Sido A apex of coccyx, median raph^ between coccyx and anas, side of 
lower part of rectum blending with sphincter ani, and decussates with its fellow 
in front of rectum and below A behind the prostate forming the so-called levator 
prostates, which latter fasciculus is sometimes separated from the remainder 
of the muscle by a little areolar tissue. - 8. by anterior division of 4th saoral n. 

CoOCyfleuS - Spino of ischium A lesser sacrO'Soiatio ligament. 

Sido of coccyx and of lower piece of the sacrum. - 8. by anterior divi- 
sions of 4tb A 5th eacral nerves. 

Internal Sphincter - is a thickened circular band of the unstriped mnsoular 
fibres of the intestine. 

aENITO-URINARY GROUP. 

Accelerator Urinse, Ejaculator Seminis, or Bulbo-cavemous - Central ten. 

dinous point of perina)um A median raph6 in front of it. 

Its posterior fibres are inserted into the triangular ligament; its middle 
fibres decussato above the bulb A corpus spongiosum which they encircle; 
its anterior fibres are partly inserted into the corpus cavernosum, and partly 
joined above it in a tendinous expansion which covers dorsal vessels A serves 
of penis. - S. by superficial porinseal nerve. 

Erector Penis, or Ischio-cavemous - inner aspect of tuberosity of ischium behind 
crus penis and pubic arch on either side, book part of under surface of the 
eras. 

By a tendinous expansion into fore part of under A outer surfaces of orus 
penis. - S. by superficial perinsoal nerve. 

TransversUS PerinSBi - inner A fore part of tuberosity of ischium. 

Central tendinous point of perinsBum blending with its fellow, the ooool* 
erator urinix), A sphincter ani. - S. by superficial pcrinoial nerve. 

Compressor, or Constrictor UrethrSB - Upper part of publo arch on either side of 
symphysis. 

Its fibres surround membranous portion of the urethra, decussating above 
A below it. - 8. by pudic nerve. 

Deep TransversUS PerinSBi - is a thin fosoioulus which may or may not be separated 
from posterior fibres of foregoing muscle. It deoussates with its fellow behind 
the bulb, and covers Cowper's gland. 



THE PELVIC FASCIA 



Is oontiniioiis with faaoia over psoas ft iliaons and with fasoia transTersalis, and is slightly 
adherent to brim of pelvis, especially at sides. 

It is thin posteriorly, where it covers pyriformis mnsole A sacral plexns, and passes behind 
intersal iliac vessels which perforate it. 

In front it forms a single thick layer over obturator intemns as low down as a white linear 
thickening, which linear thickening extends in a cnrved direction from spine ol 
isohinm to side of lower part of symphysis pubis, and both gives attachment to 
middle fibres of levator ani, and marks point of division of pelvic fascia into recto- 
vesical A obturator layers, or recto-vesical & obturator fasciss. 

Becto-Vesical Fascia - 

Is continued over inner surface of levator ani to bladder, prostate or vagina, 
& rectum. 

In front it forms anterior true ligaments of bladder, or pubo-prostatic ligaments. 

Further back it ascends over side of prostate, inclosing this gland & the prostatic 
plexus of veins, and is then continued on the bladder forming its lateral true 
ligaments. 

Posteriorly it sends a proloug^tion between the bladder & rectum, which prolong- 
ation invests the vesiculsd seminales. 

Obturator Fasoia - 

Descends on portion of obturator intemus muscle which lies beneath levator ani, 
and becomes attached to pubic arch & saoro-sciatic ligaments. 

It forms a canal for pudic vessels & nerve, and gives o£f a thin layer, the anal or 
ischio-rectal fascia, to under surface of levator ani & to third part of rectum. 
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IE VIEW of the MALE PELVIS. 



How to obtain it (the Perinvnm baring been preriontly ditMoied) : - 

Incline bladder & reotam to the right. 

Diride on left side obliterated hypogaitrio, vetical & middle h»monrlioida] arteriea^ f"*^ 

the nierine & vaginal in female), lateral true ligament of bladder 4 lerator 
Saw through pabee externally to left anterior trae ligament of bladder. 
Diride right common iliac artery & left common iliac rein, and taw throogk 

ooccrx jnBt to the left of middle line. 
Detach deep perin»al fascial the contained com pressor nrethne mnaole finomraaiof ; 

ft ischiam. 
Introduce catheter into, and inflate, bladder i distend rectum with tow. 

What it shows : - 

Towards middle t - 

Ck/ ei^f of the detp perinaal fascia ^ containing between its two layers : — 
Cut cttj^cs of compressor urcthrit 6* deep transverse muscles ; 
Membranous portion of urethra ; 

Pudic vessels ^ nerve with the vessels &* nerve of the bulb ; 
Cou'per's glands 6f* their ducts. 
Below and in front of the deep perinsBal fascia t - 

Bulb of uielhra partly covered by prolongation of anterior or inferior layer of deep peri* 
nttal fascia^ which latter passes down upon it and becomes lost 9n its smr/ace, 
Abore and behind the deep perinodal fascia: - 

Cut edges of levator ani muscle 6* of rectO'Vesical layer of pelvic fascia^ which latter is sum 

further up to ascend upon bladder, prostate, ^ rectum. 

The riscera of the pelris and the ressels A norres of the right side can 

now be examined oonrenientlj. 



PARTS CONCERNED in LATERAL LITHOTOMY 



Puts to be divided : - 



1. Integument, superficial fascia, inferior hamorrhmdal vessels <Sr» nente; 

2. Posterior fibres of accelerator urina 6* transversus perintei muscles ; probably also tkt 

transverse perin*eal artery and superficial perineal vessels if* nerves. 
8. Deep perineeai fascia, left deep transversus penniti muscle 6* posterior fibres of com* 

pressor urethra ; the anterior fibres of levator am; 
4. Membranous ^ prostatic portions of urethra, and part of prostcUe gland. 



Parts to be avoided : - 



1« The bulb and its artery are endangered if incision is begun too far forwards} - 
if the artery arises further back than usual it is exposed to be divided 

whatever care be taken i 
2. 7^ rectum is endangered if incision is begfun too far inwards; 
8. The pudic artery, if incision is carried too far outwards ; 

4k £nttre breculth of prostate with jbrostatic veins 6r* accessory pudic artery, if the leUter 
exist, may be dirided ii incision into the deep parts is carried too far back* 
wards, and the nrine may then booome infiltrated between the bladder 

Areotnm. 
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THE ISCHIO-BECTAL REGION. 



Oorresppnds to the portfnn of ontlet of peMs situated behind a line drawn from front part of om 

• tuber ischii to that of the other. It is bounded in front by above mentioned line ; its ape: 

is at point of.ooccjx ; its sides aro formed by tuberosities of ischium, great saoro-soiati( 

ligaments & great glutei musolei 
It contains terminal portion of rectum surrounded by levatores ani and the internal & externa 

sphincters, and on each side of which is the ischio-rectal fossa 

It is triangular in form and depressed centrally towards anus, round which aperture the intega 

ment is thrown into numerous folds, and becomes continuous with mucous membrane o 

intostioi 
The skin is dark, but thicker & less moyable than on perinieum proper, and contains a fei 

hair-folliola 

The subcutaneous areolar tissue or superficial fascia hardly exists in centre of region, o 

over sphincter ani, which muscle is closely adherent to integument; but it is abundan 

laterally, where it is loaded with a large amount of fat, and where it dips into and fill 

the ischio-reotal foiM 



ISCHIO.RECTAL FOSSA 

Is a large excavation which sinks deeply into pelvis on either side of rectum, aii( 
which is filled with a considerable amount of loose fatty areolar tiasiu 

It is wide & triangular at its 

B&S6. * Which corresponds to integument, but it is flattened from side to side an 

diminished in size superiorly. - II 

Inner Wall " is oblique downwards & inwards and formed by under surface c 

levator ani & by sphincter, which muscles are covered by anal fasoii 

Outer Wall *- Ib vertical, and is formed by obturator intemus covered by obturate 

fascia; it presents the pudio vessels & nerve enclosed in a sheath c 

fasoU 

It is bounded : 
Above ~ By junction of anal & obturator fasoiee. 

In Front - By junction of the same fascioe superiorly, and, inferiorly, by junction i 

the superficial & deep perineeal fasciao behind transversns perinaj 

Behind - By sacro-scintio ligaments, coccyg^us & the gluteus maximns. 

The vessels & nerves it contains are the : 

Inferior hamorrhoiJal, in tho centre ; 
PudiCf in tho outer wall; 
Superficial prrifucali in front; 

A branch of Ait h sacral nerves and branches of sciatic arlety <Sr» small sciatic fi^rv 
behind; the branches of the latter nerve winding round lower bordc 

of glutens mazimiL 

Above levator ani is the reoto-vesioal layer of the polvio fascia (7ide Pelvio V.] 



